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COMMENTARY

LABOR FORCE RECOMPOSITION AND
INDUSTRIAL RESTRUCTURING IN
ELECTRONICS: IMPLICATIONS FOR
FREE TRADE
M. PatriciaFernandez-Kelly"

I. INTRODUCTION

The recently signed North American Free Trade Agreement
("NAF'A") between Canada, the United States, and Mexico has triggered a vigorous political debate. According to its advocates, NAFTA
will enhance U.S. competitiveness in world markets and help counterbalance other trading compacts in Europe and Asia.' Skeptics argue
that the agreement will destroy jobs in both the U.S. and Canada
while at the same time offering few benefits to Mexican workers In
the first section of this essay, I deconstruct the various meanings of
free trade encoded in the North American Free Trade Agreement. My
purpose is not primarily to discuss the merits or imperfections of the
accord, but to present criteria for the understanding of free trade in
the specific political ideological context. I argue that buried beneath
the controversy over the NAFTA lie a series of neglected issues that
Research Scientist and Associate Professor of Sociology, Johns Hopkins University,
Institute for Policy Studies. This article draws from a report prepared under the auspices of
the U.S. Department of Labor, Bureau of International Labor Affairs. Special thanks to
Gregory K. Schoepfle (ILAB's Director of Foreign Economic Research) for his advice and
insights.
1. STEPHEN A. HERZENBERG, THE NORTH AMERICAN AUTO INDUSTRY AT THE ONSET
*

OF CONTINENTAL FREE TRADE NEGOTIATIONS (U.S. Dep't of Labor, Economic Discussion

Paper 38 1991).
2. KIM MOODY & MARY MCGINN, UNIONS AND FREE TRADE: SOLIDARITY VS COMPETITION (1992).
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may prove critical in explaining the future impact of the treaty. For
example, commonalities as well as divergences become apparent when
comparing the U.S. and Mexican agendas. In Mexico, the NAFTA
has figurative and practical meanings. From a symbolic standpoint, it
represents a rupture with earlier hopes for the consolidation of an
autonomous industrial base and the populist rhetoric that accompanied
them. In pragmatic terms, the NAFTA is the latest gamble on the part
of a complex Latin American state vying for integration into the
global economy. United States business representatives see the
NAFTA as an opportunity to meet the goals of finance capital by
removing existing barriers to investment in the most advanced sectors
of production. In this sense the operative term is not free but controlled trade in accordance with the interests of a particular sector.
For both countries, the proposed agreement may be interpreted as the
most recent episode in the process of economic internationalization
that materialized more than two decades ago.
The second and third sections of this essay are based on the
premise that the effects of a North American Free Trade Agreement
between Mexico and the United States can be best understood
through a systematic analysis of industrial restructuring as it has
occurred in the last twenty years. I discuss electronics production in
Southern California and New York to illustrate typical adjustments
undergone by U.S. firms in response to the larger transformations in
the global economy. Since its inception electronics production has
foreshadowed distinctive features of contemporary competition on a
global scale. These features include the movement of operations to
overseas locations, the reduction in the size of domestic firms (downsizing), the reliance on international and domestic subcontracting, and
the targeting of new labor pools formed by immigrants, certain ethnic
minorities and women. Understanding how electronics production has
developed and met the challenges of internationalization can help us
elucidate the probable effects of the North American Free Trade
Agreement. In addition, I provide a series of ethnographic accounts
that exemplify the variety of transformations that electronics firms
have undergone.
In the fourth section, I consider the Mexican electronics industry
which has evolved over the last twenty years partly as a result of the
growth of the maquiladora program, but also in response to government policies stressing import substitution industrialization. Both the
national and export-oriented segments of the industry have to be
considered in an assessment of the potential effects of a NAFTA.
Although the Mexican electronics industry has expanded to become a
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modest but credible participant in the international market, it is
dwarfed by electronics production in the United States. As a result,
the implementation of the NAFTA poses little danger of Mexican
competition for U.S. firms. This case also highlights some of the
peculiarities of formalized free trade between two countries with
markedly differing industrial capacities.
The final, concluding, section sketches some implications for the
proposed North American Free Trade Agreement between Mexico and
the United States. Both excessive optimism and pessimism are unwarranted. The implementation of the accord, whatever its final form,
will entail winners as well as losers on both sides of the border. The
great divider may not be an international demarcation line but finer
distinctions along regions and social classes in the two countries.
II. THE POLITICAL AND IDEOLOGICAL CONTEXT OF FREE TRADE

Something odd has been happening in the United States for the
last two years. Almost without exception, concerned groups have
taken clear cut positions with respect to the North American Free
Trade Agreement between Mexico, the United States, and Canada.
The problem is that the majority of those groups have had virtually
no information on which to base their opinion for a very simple
reason; they have not been invited to participate in the design of the
treaty.
Only a small circle of politicians, business representatives and
negotiators have been privy to the substance of the two-thousand page
document which is expected to go into effect early next year. With a
few notable exceptions, the exclusive nature of the process has not
provoked major objections perhaps because most people assume that
the meaning of free trade is self-evident, perhaps because the subject
is presumed to be too arid for general consumption. To paraphrase
former U.S. trade representative, Carla Hills, the treaty is loaded with
highly technical language fathomable only to a specialized audience.
Nevertheless, an informed public discussion of the treaty's major
points would seem desirable considering the impact that the document
is likely to have on the lives of working people in the three countries. However, if the agreement is about the free trade of goods and
services, what is the need for two-thousand pages of legal jargon?
The question is less ingenuous than it appears, because it exposes the
ambiguities of the terms involved.
A dearth of information on which to base judgement has not
discouraged observers from taking sides, particularly with respect to
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possible effects in Mexico and the United States. In the absence of
information, the debate has been ardent but devoid of subtlety. Supporters perceive the NAFTA as a future bounty of all graces, including vigorous development in Mexico and enhanced competitiveness in
the United States. Diametrically contrary in thrust, opponents, mainly
labor organizations, forecast apocalyptic consequences ranging from
the destruction of industry and the debasement of the environment, to
a dramatic fall in the standards of living for workers in both nations.
While advocates see consonance between the NAFTA and the
diffusion of democracy, adversaries view the accord as a measure
consistent with the relationship of economic subjugation that has
characterized the two countries throughout most of this century. Opponents fear the further decline of Mexico's political and economic
sovereignty and warn that, having progressed from a nibbling stage,
the northern colossus is about to devour the morsel across its southern border.
If there is any merit to that argument, we are left to wonder why
the "giant gulping sound to the north" is being welcomed with zest
by the prey. Critics tend to forget that the initiative for a formalized
North American Free Trade Agreement came from Mexico, not the
United States government. Almost from the beginning of his administration Mexico's President, Carlos Salinas de Gortari, pinpointed the
NAFTA as a top priority. This gesture bewildered observers aware
that U.S. investments already control more than 75% of the Mexican
economy. Despite protectionist measures rooted in Mexican law, U.S.
capital has confronted increasingly weaker impediments over time.'
Set in motion during the 1960s, the maquiladora program and
Mexico's admission into the Generalized Agreement on Tariffs and
Trade ("GATT") in 1986 opened new avenues for the subsequent removal of barriers to business activity. Maquiladoras experienced their
most rapid expansion in the last decade guaranteeing the consolidation
of export-oriented industrialization in Mexico. Finally, over the last
four years the Salinas de Gortari administration has favored privatization and other neoliberal economic policies to an extent that would
have daunted everyone, but the most resolute Chicago School advocate. All this occurred in the absence of the North American Free
Trade Agreement. Why then the need to formalize the process?
The answer to that question will remain nebulous unless the

3. See Richard Rothstein, Continental Drift: NAFTA and its Aftershocks, 12 AM. PROSPE"r, 68, 68-84 (1993) (discussing this point).
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continuities and discontinuities surrounding the bilateral accord between Mexico and the United States are identified. Regional integration clearly will not begin with the North American Free Trade
Agreement. However, the treaty will codify, stabilize and possibly
transform a trend that began with the internationalization of economic
activity during the 1960s. In the same vein, the NAFTA will deepen
economic connections between the two countries, but whether this
will continue the same kind of dominance observed in the past is
uncertain. Instead, there may be unexpected consequences. For example, it is probable that the NAFTA will generate economic growth at
the aggregate level-as more than a dozen macro-economic studies
predict." At the same time, the treaty may accentuate regional and
class differences on both sides of the border.' While it is premature
to celebrate the NAFTA's still hypothetical benefits, it is equally
fruitless to predict an inexorable chain of events whereby the United
States will swallow-up Mexico. If there are economic interests at
stake, one should first ask whose economic interests are in jeopardy.
From the point of view of U.S. business, the North American
Free Trade Agreement may be seen as a concerted attempt on the
part of certain sectors-those representing finance capital-to further
their preeminence at the hemispheric level. From the point of view of
Mexico, the North American Free Trade Agreement additionally signifies an attempt at integration into the international economy through
liberalization and the reconfiguration of the authoritarian bureaucratic
state. In the first instance, free trade represents an opportunity to
reshuffle capitalist forces by stabilizing the conditions for the deployment of financial assets. In the second instance, free trade represents
an attempt at breaking away from earlier models of development
based on import-substitution industrialization and a nationalist rhetoric.
In both countries, the NAIFTA may be seen as an outcome of
earlier attempts to find a solution to the national debt crisis that afflicted the hemisphere in the early to mid-1980s. The past decade
began with the widespread realization that Latin American economies
faced bankruptcy. With the collapse of oil prices, countries suddenly

4. ECONOMY-WIDE MODELING OF THE ECONOMIC IMPLICATIONS OF A FrA wITH MEICO, & A NAFTA WITH CANADA & MEXICO pub. 2516 Inv. No. 332-317 (May 1992). See
GARY CLYDE HUFBAUER & JEFFREY J. SCHOTY, NORTH AMERICAN FREE TRADE: ISSUES AND
RECOMMENATIONS (1992). See James Stanford, Continental Economic Integration: Modeling
the Impact on Labor, 526 ANNALS AM. ACAD. POL. & SOC. SCI., 92, 92-110 (1993) (giving
a critical review of macro-economic approaches to NAFTA).
5. Rothstein, supra, note 3.
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could not pay interest on their crippling debts. They owed $435 billion to Western creditor nations, $54 billion of it to commercial
banks. This created the potential for catastrophe. What began as a
search for a way to turn losses into gains for U.S. financial and industrial interests gradually translated into a trade agreement that
would not only guarantee a return on investment, but also the permanency of conditions under which those gains could be realized.
For that reason, the architects of the agreement were found on
both sides of the U.S.-Mexican border. In the United States, the architects constitute a tightly woven network of bankers, politicians,
lobbyists and corporate representatives brought together during the
1970s by the Trilateral Commission, the Council on Foreign Relations, the American Bankers Association, the U.S. Business Round
Table and the National Association of Manufacturers. Some of the
names are familiar: Kay Whitmore, Chair of Eastman-Kodak; former
U.S. Secretary of State Henry Kissinger, Donald Fites, head of Caterpillar, Inc. and the former head of Chase Manhattan Bank, David
Rockefeller. In a recent address, Rockefeller captured a shift of critical import for the understanding of the NAFTA in the following
terms: "IT]he real question of concern to lenders is the ability of
borrowers to service their debt, not whether they can pay it off. Debt
is a fundamental component of creative investment and growth, and
rare is the 6nation or private enterprise that can function effectively
without it."
Almost magically, this statement redefines and normalizes a
situation perceived less than a decade ago as potentially disastrous. A
main objective of the North American Free Trade Agreement is to
ensure that Mexico and other Latin American countries have the
funds to substantially increase their extension of credit. In
Rockefeller's words, "[t]his route is the most efficient and least expensive vehicle we have to protect our own self-interest in maintaining the creditworthiness of Latin America."7
The term "self-interest" in the previous remark refers to that of
the nation as a whole. Therefore, it is significant that in the United
States, the group most directly responsible for the design of the North
American Free Trade Agreement did not include labor unions, public
interest organizations, or small business associations. This exclusion,

6.

David Rockefeller, Let's Not Write Off Latin America, N.Y. TIMES, July 5, 1987, at

E1S.
7. David Rockefeller, Remarks to Forum of the Americas Conference Luncheon at the
Sheraton Washington Hotel, Washington, D.C. (April 23, 1992).
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which resulted in opposition and rancor, may have been deliberate as
some suspect and as is suggested by historical precedent. For example, since the 1930s the National Association of Manufacturers, a
principal NAFTA supporter, has been engaged in a systematic attempt
to discredit unions by portraying them as anti-democratic cells in the
heart of a free America.' Advanced sectors like electronics have been
notorious for their resistance to the pressures of labor, consumer and
other public interest groups.
However, in addition to what may have been an intentional
slight, Rockefeller's statement suggests that main NAFTA supporters
view their economic goals as identical to those of the larger country
where they reside. Ever since Charles Wilson, Chairman of GM,
made that famous statement in 1953-that what's good for General
Motors is good for America-members of corporate networks have
assumed the same. Despite that sanguine outlook, not all capitalist
sectors share the same interests nor do the goals of investors and
nations always coincide. This is especially true at present when capital flows face reducing obstacles at the global level while labor forces
remain bound to national borders. For that reason, it is important to
reiterate that the interests codified in the NAFTA are specifically
those of financial institutions exploring avenues for the deployment of
investments in advanced sectors of production.
To some extent, this clarifies the divided structure of the proposed agreement which, on the one hand, quickens an already existing process of economic liberalization by removing trade barriers and
on the other hand-more interestingly-creates the conditions for
expanded investment in sectors such as telecommunications, banking,
insurance, bio-genetics, and computer technology. In other words, the
North American Free Trade Agreement is not only about trade, but
also about the elimination of impediments for the mobilization of
capital. This makes understandable the considerable emphasis that the
treaty affords intellectual property rights, patents and copyrights, and
its perplexing silence on questions related to the protection of labor
or the environment.
On the basis of recent evidence, it is not possible to conclude
that fulfilling the goals of finance capital will inevitably trigger gains
for large numbers of people in Mexico and the United States. The
time period since 1973, which was characterized by the consolidation

8. See Larry J. Griffin et al., Capitalist Resistance to the Organization of Labor Before
the New Deal: Why? How? Success?, 51 AM. Soc. REV. 147, 147-167 (1986).
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of corporate power and industrial restructuring, has also parallelled a
growing polarization of the experiences of workers with differing
characteristics and levels of expertise.9 The future looks auspicious
for professionals and technicians linked to high-tech industries and
other leading sectors. However, the problem for large numbers of the
unskilled and semi-skilled workers appears to be not an insufficiency
of jobs, but the quality of the jobs made available by the new economy. To the extent that the NAFTA reflects larger economic trends,
aggregate growth may not necessarily translate into enhanced prosperity at regional and local levels.
In Mexico, the proponents of free trade belong to two interrelated circles. One is formed by large commercial interests increasingly
receptive to and permeated by foreign capital including telecommunications firms like Televisa and Telmex, major banking organizations
like Banamex, and industrialists associated with the powerful Grupo
Monterrey. The other clique is formed by a new generation of leaders
with links to an older political structure. This new generation was
educated at elite U.S. colleges and are firm believers in free enterprise, who were swept into government by the emergency created
from the external debt. President Salinas is the most prominent member of this group. His administration's most distinctive trait has not
been a genuflection to technocracy, as his critics feared, but the willingness to shape new alliances aimed at transforming Mexico's external debt into an opportunity for economic revitalization. His bold
policies may have inaugurated a new era well-defined by indentured
development.
Circumscribed by a potent tradition, Mexican politicians have
adhered, until recently, to a nationalist rhetoric even while presiding
over an increasing opening of the borders to foreign economic interests. In the context of U.S.-Mexican relations, the greatest surprise in
recent years has been the agility with which the Salinas de Gortari
administration has been able to forge a new agenda that exchanges
nationalist bravado for a pragmatic discourse favoring integration into
the global economy as the only viable path to solve Mexico's diffi9. As widely documented, internationalization and industrial restructuring have brought
about epidemics of plant closings, reductions in the number of manufacturing jobs, the weakening of labor unions and widening gaps in income distribution in the United States. Some
of those effects may have been caused by technological and demographic change. Others have
been the result of capital migration to less developed countries. See SASKIA SASSEN, THE
GLOBAL CITY: NEW YORK, LONDON, TOKYO (1991); ROBERT B. REICH, THE WoRK oF NATIONS: PREPARING OURSELVES FOR 21ST CENTURY CAPITALISM (1991).
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culties.
The extensive reforms initiated by the Salinas administration,
unimaginable less than a decade before, were made possible by the
national debt which thrust the official governing party into a predicament of political legitimacy. Widely noted by observers is the fact
that the Partido Revolucionario Institucional ("PRI") almost failed to
impose one of its members at the executive level at the time of
Salinas' election for the first time in more than fifty years. Elevated
to power in shaky circumstances, Salinas faced several challenges.
Regaining credibility included the implementation of a Programa
Nacional de Solidaridad,that shifted emphasis and resources from the
federal government, states, and cities to smaller units like neighborhood and community organizations. These organizations were then
afforded greater autonomy in their ability to solve the problems of
daily survival. The Solidarity Program entailed a masterful orchestration of presidential visits to local communities. Few Mexican dignitaries have been more active or visible than Salinas at the grassroots
level.
At the same time, while under severe pressure from international
development organizations like the World Bank and the International
Monetary Fund, Salinas rapidly implemented a string of neoliberal
policies that included the re-privatization of the banking system and
other government firms, the increasing deregulation of the economy,
and modifications to Mexican law. The most dramatic measure in that
respect was the recent repeal of Article 27 of the Mexican Constitution that created the ejido system-a venerable cornerstone of
Mexico's political system-more than six decades ago. The reform
makes possible private ownership of Mexican agricultural land. Finally, Salinas aggressively pursued new trading arrangements with other
countries, primarily those in Latin America. From Mexico's perspecfive, the salient point is that the North American Free Trade Agreement is part of a larger plan to open the border to repatriated and
foreign investment.
In that sense, the objectives of the Mexican government coincide
with those of U.S. investors. Nevertheless, there are also divergences.
While the interests of financial capitalists are fairly narrow, Mexico's
emphasis on neoliberalism and free trade is part of a larger vision of
national development. In pursuing radical change, the Salinas administration has held several precedents in mind. The economic success on
the part of the so-called Asian Tigers, the formation of an European
Common Market-particularly the rapid development of Spain-and
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the expansion of Mexico's own maquiladora program have informed
the practices of the present administration. Through a cluster of
neoliberal policies, increasing deregulation and the withdrawal of state
intervention in economic matters, the Mexican government hopes to
stimulate a major leap towards collective prosperity. The goal according to policy-makers is the Taiwanization of Mexico.
At this juncture, several quandaries emerge. Research conducted
in Asia makes clear that the rise of the Asian Tigers was not based
solely on the weakening of the state, the implementation of laissezfaire economics or the triumph of market forces. If anything, the
Asian successes demonstrate precisely the opposite, that is, the need
for a vigorous entrepreneurial presence on the part of national governments seeking economic advance through export-oriented industrialization. 0 In South Korea the opening of the economy was predicated
on the abundant and disciplined supply of cheap, largely female labor,
however, it also entailed government measures to subsidize the cost
of survival-including affordable food and transportation-and vigorous stimuli to the formation of joint partnerships engaged in capital
goods production."
The cases of Taiwan and South Korea suggest that in the game
of national development playing by the rules of the global economy
demands that states adopt an active role by establishing the boundaries of markets, by identifying preferred types of investment and
addressing the survival needs of popular groups. This lesson-largely
overlooked by Mexican policy-makers-is far in letter and spirit from
the neoliberal guidelines adopted by the Salinas administration. Based
almost completely on international subcontracting and the
informalization of industrial activity, the maquiladora program bears
little similarity to the Asian experiments."
Similar questions may be raised about Mexico's purported inspi-

10.

See, e.g.,

MANUFACTURING

MIRACLES:

PATHS OF INDUSTRIALIZATION

IN LATIN

AMICA & EAST ASIA (Gary Gereffi & Donald L. Wyman eds., 1990); FREDERIC C. DEYO,
1HE PoU CAL ECONOMY OF THE NEW ASIAN INDUSTRIALISM (1987); Peter B. Evans, Predatory, Developmental, and Other Apparatuses: A Comparative Political Economy Perspective on
the Third World State, 4 Soc. F. 561, 561-87 (1989).
11. Suk Joon Kim, The Political Economy of Export-Led Industrialization In Korea and
Taiwan: A Statist Approach, 13 ASIAN PERSP. 69, 69-88 (1989).
12. A closer resemblance may be brought about by the recent wave of capital-intensive
maquiladoras - some of them affiliated to Japanese finns - involved in the manufacture of
auto-transport equipment. See Gary Gereffi, Mexico's Maquiladora Industries and North American Integration, in NORTH AMERICA WITHoUT BORDERS? INTEGRATING CANADA, THE UNITED STATES, AND MEMCO (Stephen J. Randall et al. eds., 1992).
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ration derived from the European Common Market. The projected
North American Free Trade Agreement between Mexico and the
United States omits critical dimensions of the European counterpart,
such as the incorporation of measures to address international labor
mobility and differing levels of economic development among participating countries. The last point is of special interest given President
Salinas de Gortari's assertion that "[i]n a sense, the whole point of
NAFTA for Mexico is to be able to export goods and not people.
That means creating jobs in Mexico." 3 This laudable end will require increased employment opportunities, higher earnings and better
standards of living for those groups most likely to migrate. Some of
the policies being pursued by the Mexican administration may not be
consistent with those objectives. Given the peculiarities of the
NAFTA, greater economic integration could well increase, rather than
reduce, the pool of displaced workers. The Mexican government has
deregulated agriculture and permitted sale of agricultural lands, withdrawn subsidies from subsistence farmers, and opened Mexico's food
and feed markets to greater competition. It is not unreasonable to
anticipate that many Mexican peasants will be unable to compete with
mechanized grain exports once Mexican agricultural protection is
broken down. At least in the short run, this may stimulate rather than
discourage, domestic and U.S.-bound migration.From the point of
view of the analyst, the question is whether two sets of
dilemmas-one international, the other national-will alter the intended effects of the North American Free Trade Agreement between
Mexico and the United States. At the international level, the risk is
that the narrow interests of finance capital may not extend benefits to
larger populations of workers on both sides of the border, consolidating instead an insular but powerful binational class of professionals, investors and politicians. At the national level in Mexico, the
peril is that the intended objectives of development may be in disagreement with the policies being implemented at present.
It is to be hoped that the debate over the NAFTA will elicit
increased awareness about the shared problems of workers in the
United States and Mexico as well as a joint resolution to ensure,
through supplementary agreements, that the alleged benefits of free
trade will also foster development at the regional and local levels in
the two countries.

13.
at B7.

Nathan Gardels, Salinas' Irtsion: After NAFTA, the World, L.A. TIMEs, Jan. 6, 1993,
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Although the consequences of a North American Free Trade
Agreement remain uncertain, the way in which industrial activity has
reorganized across international lines over the last two decades has
been investigated. The following section is based on the premise that
further understanding of the effects of an NAFrA requires that we
learn from the past experience of firms and industries.
III. LABOR FORCE RECOMPOSITION AND INDUSTRIAL
RESTRUCTURING IN ELECTRONICS

Slightly more than three decades ago, the integrated circuit was
perfected in New York City's Bell Laboratories by William Shockley
and his associates." More distinctly than others, that moment marked
the birth of the modem electronics industry which in the succeeding
years evolved into a reality and a metaphor for the age of advanced
technology. According to some, the electronics industry is bringing
forth a post-industrial era distinguished by an abundance of technical
and professional jobs." The high levels of skill and flexible specialization that distinguish the electronics industry are presumed to facilitate egalitarian styles of management and workers' autonomy. Thus,
High-tech industries have been praised as harbingers of prosperity and
social progress. 6
Less sanguine, however, is the alternative view that the electronics industry reflects declining terms of employment for workers, including the erosion of trade unions, the constriction of blue-collar
employment, and investors' diminishing loyalties to national
interests'. 7 Able to hopscotch from country to country in search of
comparatively cheap labor and more pliable conditions for production,
electronics firms need not feel responsible for the well-being of par-

14.

See Lenny Siegel, Delicate Bonds: The Global Semiconductor Industry, In XI PACIF-

IC RESEARCH (1981); JOEL SHURKIN, ENGINES OF THE MIND: A HISTORY OF THE COMPUTER
(1984).
15. See ROBERT B. REICH, THE NEXT AMERICAN FRONTIER (1983) (giving a review of
perspectives on the post-industrial society).
16. See T.K. BRADSHAW & M. FREEMAN, THE FUTURE OF THE ELECTRONICS INDUSTRY
IN CALIFORNIA COMMUNITIES (1984); AMY K. GLASMEIER ET AL, DEFINING HIGH TECHNOLOGY INDUSTRIES (Institute of Urban & Regional Development, University of California,
Berkley, Working Paper No. 407, 1983); MANUEL CASTELLS, TowARDs THE INFORMATIONAL
CITY? HIGH TECHNOLOGY, ECONOMIC CHANGE AND SPATIAL STRUCTURE: SOME EXPLORATORY HYPOTHESES (Institute of Urban & Regional Development, University of California,
Berkley, Working Paper No. 430, 1984).
17. See INSTABILITY AND CHANGE IN THE WORLD ECONOMY (Arthur MacEwan & William K. Tabb, eds., 1989).

http://scholarlycommons.law.hofstra.edu/hlelj/vol10/iss2/7

12

Fernandez-Kelly: Labor Force Recomposition and Industrial Restructuring in Electro
19931

Labor Force Recomposition and Industrial Restructuring

ticular communities. From this perspective, the electronics industry
will reflect growing disparities in the balance of power between capital and labor at the domestic and global levels.
The debate over the electronics industry has acquired added
meaning in the early 1990s as a result of the formation of new economic alliances. In the future, international competition is likely to
occur between emerging economic blocs, encompassing associated nation states, not between separate countries. Although political boundaries may persist, economic demarcations will dissolve to conform
regional compacts. The fall of the Berlin Wall and the collapse of
Soviet hegemony have followed the emergence of a European Economic Community and an Asian counterpart dominated by Japan, the
recomposition of Eastern Europe as Latin America's most likely economic competitor, and the advent of a North American Free Trade
Agreement between the United States and Mexico.
However, the removal of trade barriers between the U.S. and
Mexico will add little to the international leanings of the electronics
industry from its inception. It is true that William Shockley's momentous invention led to the rise of Silicon empires in Santa Clara Valley, California, Massachusetts' Route 128, and other areas throughout
the United States. Nevertheless, it is also true that three years after its
establishment in 1960, Fairchild Electronics, a pioneer firm and the
successor of Shockley Electronics, relocated all its assembly operations, first to South Korea and later to Taiwan setting an irreversible
trend."8 In the succeeding years, the electronics industry deepened
overseas investments to maintain its competitive edge in U.S. and
world markets. It was the electronics industry working in tandem with
garment manufacture that gave rise to the world's largest export-processing zone: Mexico's maquiladora program. 9 Thus, the reorganization of production in electronics-including the growth of complementary domestic and overseas operations-may be seen as an antecedent of conditions that are likely to be generalized by the North
American Free Trade Agreement.
The reconfiguration of the world's trading landscape parallels
three decades of rapid capital flows from developed to less developed
countries. Throughout the post-World War period and particularly
during the 1970s, firms in advanced industrial countries sought to

18.
19.

Siegel, supra, note 14.
See LESLIE SKLAIR, ASSEMBLING FOR DEVELOPMENT: THE MAQUILA INDUSTRY IN

MEXICO AND THE UNITED STATES. (1989); THE MAQUILADORA INDUSTRY: ECONOMIC SOLU-

TION OR PROBLEM? (Khosrow Fatemi ed., 1990).
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maximize the advantages, and diminish the risks of production by
relocating operations to overseas locations. These overseas locations
are characterized by the presence of cheap and compliant workers,
which include primarily women. This trend, which touched labor- as
well as capital-intensive manufacturing, had complementary effects in
advanced and less developed countries. In the United States,
deindustrialization led to an epidemic of plant-closings. Between 32
and 38 million jobs were lost during the 1970s as a result of private
disinvestment." The vacuum created by the loss of blue-collar employment was filled by a burgeoning service sector that included not
only a myriad of low-paying occupations, but also high-skill and
professional employment.
In less developed countries, there was a rapid shift of emphasis
regarding development strategies that included the abandonment of
import-substitution industrialization, the adoption of export-oriented
alternatives (such as offshore production plants and maquiladoras),
and the liberalization of national economies previously hampered by
protectionist governments.2' Only twenty years ago, the choice in
developing countries appeared to be autonomous growth on the basis
of expanding internal markets and capitalized national industries, or
exploitation resulting from further dependency on hegemonic capitalist
powers. Currently, analysts believe that the option is between integration into the global economy through a systematic opening to the
exterior or stagnation in the margins of the world system.'
During the 1970s, the rapid loss of manufacturing jobs raised
concerns about the future of industry in countries like the United
States. Researchers foresaw a new international division of labor in
which direct production would drastically diminish in the advanced
industrial world at the same time that export-oriented industrialization
would expand in developing nations.' Nevertheless, the relocation of
labor-intensive operations and the search for cheap labor have not led
to the disappearance of manufacturing in the United States as implied

20.

See

BARRY BLUESTONE

& BENNETT HARRISON,

THE DEINDUSTRIALIZATION

OF

AMERICA: PLANT CLOSINGS, COMMUNITY ABANDONMENT, AND THE DISMANTLING OF BASIC
INDUSTRY (1982); BENNETT HARRISON & BARRY BLUESTONE, THE GREAT U-TURN: CORPORATE RESTRUCTURING AND THE POLARIZING OF AMERICA (1988).

21.

MARIA PATRICIA FERNANDEZ-KELLY, FOR WE ARE SOLD, I AND MY PEOPLE: WOM-

EN AND INDUSTRY IN MEXuCO'S FRONTIER (1983).

22. Manuel Castells & Roberto Laserna, The New Dependency: Technological Change
and Socioeconomic Restructuring in Latin America, 4 SOC. F., 535, 535-640 (1989).
23.

FOLKER FROBEL ET AL., THE NEW INTERNATIONAL DIVISION OF LABOuR (Pete Bur-

gess trans., 1980).
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by theories focusing on post-industrialism and the new international
division of labor. For example, the electronics industry has expanded
domestic production in the formal and informal sectors despite major
losses in actual and potential employment. 4 Why are companies continuing to produce in the United States despite the advantages derived
from overseas investments? What lessons can be learned from this
process that might illuminate the potential consequences of continued
elimination of barriers to investment as contemplated by the proposed
North American Free Trade Agreement between Mexico and the
United States? To what extent will the fledgling Mexican electronics
industry represent a competitive threat to its counterpart in this couintry?
In partial answer to those questions, this paper offers a summary
of findings from a study of electronics firms in New York and Southern California, as well as a brief assessment of the Mexican electronics industry. First, I provide a profile of the industry in the two U.S.
regions followed by an ethnographic account and a comparative overview. Next, I examine the characteristics of Mexican electronics production with an emphasis on consumer electronics and computer
manufacture. The final section considers some implications for the
North American Free Trade Agreement between Mexico and the
United States.
IV. THE STUDY
Between 1985 and 1988 Saskia Sassen' and I served as Principal Investigators of a Collaborative Study of Hispanic Women in
Garment and Electronics Industries.26 Sponsored by the Revson,

24. There were 2.35 million people formally employed in electronics production in the
U.S. during the second quarter of 1992, compared with 2.39 million in the fourth quarter of
1991. Electronics is still the fourth largest industry in the country and one of the fastest
growing sectors. Formal employment in electronics peaked at 2.5 million in 1984 and then
again at 2.6 million in 1989 but some evidence suggests that informal employment grew
during the same period as a result of the overall reconfiguration of the industry.
See THE INFORMAL ECONOMY: STUDIES IN ADVANCED AND LESS DEVELOPED COUNTRIES (Alejandro Portes et al., eds. 1989)(giving a conceptual and empirical information on

the informal economy); Alejandro Portes & Saskia Sassen-Koob, Making it Underground, 93
AM. 3. Soc., 30, 30-61 (1987); Saskia Sassen-Koob, Growth and Infornalization at the Core:
The Case of New York City, in THE URBAN INFORMAL SECTOR: RECENT TRENDS IN RESEARCH AND THEORY (1985).

25. Professor of Urban Planning, Graduate School of Architecture and Planning, Columbia University.
26. Research in New York was mainly sponsored by the Revson Foundation (Grant #
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Ford, and Tinker Foundations, the purpose of that study was to examine the terms of employment of ethnic women in two locations with
the fastest growing Hispanic populations: the New York Metropolitan
Area and Southern California. We hypothesized that the incorporation
of immigrant and ethnic women into manufacturing activities in the
United States was symptomatic of a broader process of industrial
restructuring. In other words, we conjectured that the incorporation of
Hispanic women, many of them immigrants, into labor-intensive operations in the United States was a complementary aspect of the same
process that had led to the relocation of operations to places like Asia
and the U.S.-Mexican border. This proposition was theoretically significant in that
(a) it conceived industrial restructuring as a multifaceted process entailing complementary-not mutually exclusive-adjustments at the domestic and
international levels;
(b) it redefined globalization to include international
movements of labor, not just capital;
(c) it conceptualized changes in the ethnic composition of the electronics labor force as part of the
process of industrial restructuring.
The significance of Hispanics in general, and of Hispanic women
in particular, for contemporary industry was suggested by our review
of the available aggregate data. A comparison of the 1970 and 1980
census of population showed that Hispanics were the only ethnic
group in the United States which had maintained or raised its representation in blue-collar employment.27 In Los Angeles, Orange, and
San Diego Counties, Hispanics accounted for only 20.5% of the labor
force, but over 30% of those employed in the manufacturing sector.
Those rates were far above those found among other ethnic groups in
the United States. In the New York area, Hispanics are about 20% of
the labor force, but 35% of those in manufacturing. Census data also
show that approximately 35% of all women involved in direct production nationwide are Hispanic."
84016). The major portion of research in Southern California was supported by Grant 0701149 from the Ford Foundation.
27. There are almost fifty-three million women in the civilian labor force. Of those,
some 3.6 million are Hispanic, a participation rate of 53.2%. Almost 59% are of Mexican
origin; 10.4% are Puerto Rican; 6.6% are Cuban; and 24.5% are from other Hispanic groups.
'The number of Hispanic women in the labor force is expected to increase to 5.8 million by
the year 2000-with a labor force participation rate of 57%, according to the U.S. Bureau of
Labor Statistics." Carol Kleiman, Women at Work, CH. TRIB., Feb. 12, 1990, at 6.
28. FRANK D. BEAN & MARTA TIENDA, THE HIsPANIc POPULATION Op THE UNITED
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Part of our investigation entailed an assessment of the extent to
which Hispanic women are employed in electronics production in
both research sites. Our aggregate and ethnographic data point to the
conspicuous presence of minorities in the lower echelons of electronics production. For example, in Southern California, one of the leading industrial centers in the world, fully 67% of the work force in the
large occupational category operators,fabricators, and laborers belongs to ethnic minority groups. Among these groups, 51% are Hispanic females. Minority women constitute 70% of all machine operators, assemblers and inspectors. Hispanic women comprise 76% of
that group. Finally, ethnic minorities form 71% of all metal and
plastic machine operators-a category of special relevance to the
electronics industry. Hispanics represent almost 80% of that figure.
We were interested in documenting shifts in the organization of
production, changes in the spatial location of production, and the
incorporation of new pools of labor formed by immigrants, ethnic
minorities, and women. We envisioned a possible connection between
their terms of employment and the larger tendency towards industrial
restructuring because Hispanics, particularly Hispanic women have
increased their representation in direct production-in sharp contrast
to the experience of all other ethnic groups in the United States
whose members have diminished their share of employment in manufacturing. We felt this raised important issues related to policy.
To understand the relationship between industrial adjustment,
immigration, and Hispanic women's employment in garment and electronics, we combined the strengths of survey and ethnographic research and took a comparative approach. We collected information on
a random sample of 200 electronics firms evenly divided in the two
locations: New York and Southern California. Our goal was not only
to understand processes of industrial reorganization, but also to assess
the effect of those transformations on workers employed in electronics.
V. THE ELECTRONICS INDUSTRY IN THE
NEW YORK METROPOLITAN AREA
A. Definition of Geographical Boundaries
Our study focused on the broader New York-New Jersey metro-

STATES (1987).
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politan area because, historically and structurally, those two labor
markets have been intertwined. Moreover, under this broad definition
of the metropolitan area we included Nassau and Suffolk Counties in
New York State which recently have become a separate SMSA. We
also included three additional New Jersey counties (Middlesex, Essex
and Union) besides the SMSA county, Bergen.
The reasons for expanding the geographic area to include Long
Island and the three additional counties in New Jersey were
(a) the high rate of growth of the Hispanic population in these areas;
(b) the existence of significant concentrations of
manufacturing activity in the region;
(c) the possibility that the native population segments residing in those locations might not constitute a suitable labor supply for these manufacturing jobs, given the predominantly middle class
profiles of populations residing in Nassau, and
the growing demand for factory workers in the
same county and;
(d) the possibility that this may be inducing a need
for workers to commute across metropolitan
areas rather than into the core, under conditions
where the transportation network resembles the
spokes of a wheel and transversal links are
scarce.
This combination of factors raised the possibility of locating an
immigrant labor market area that did not follow boundaries derived
from the Census, but that was fostered by transportation networks and
the spatial distribution of jobs and residential areas. One central element inducing the possibility of such a distinct geographic definition
of an immigrant labor market was the existence of a new locational
distribution of plants owed to the transformation in the manufacturing
base of the area, consisting of the growth in several branches of the
electronics industry and the arrival of plants in branches which ten
years ago did not exist in the same location.
The findings summarized below, indicate that the New York
electronics industry has experienced dramatic changes over the last
twenty years. An early clustering of large, vertically integrated corporations in Manhattan has given way to a multiplicity of small companies in New York's periphery, including the neighboring counties in
New Jersey. Relocation within the region parallelled changes within
firms, especially regarding the size of operations, the types of prod-
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ucts manufactured, and the level of specialization pursued. Reductions
in plant size, an emphasis on tailored production, and a reliance on
contracted work furnished new competitive advantages.
Throughout the 1980s, popular and specialized writings gave
attention to smallness in plant proportions with some celebrating and
others deriding down-sizing. Supporters pointed to the competitive
gains of lean and mean operations. Detractors saw small firms as
potential sweatshops, an indication of debasement in the terms of
production and employment. To some extent both interpretations were
accurate. Many firms in New York exemplify the tendency towards
manucrafting, a term used by an owner in our sample to describe his
work: a paradoxical combination of advanced technology,
customization, and labor-intensive production. Other small firms in
our study, including home operations, illustrate the potential for the
evasion of labor and tax regulations and for the deterioration of labor
conditions.
B. Findings
After conducting a pilot study we randomly selected 100 firms
for in-depth examination. 9 An important contribution of this study is
that it was based on a random sample that controls for locations,
Standard Industrial Classifications as defined by the U.S. Department
of Labor ("SIC") and size.
The largest concentration of firms in our sample was in SIC
3662 (communications equipment) and SIC 3697 (electronic components) each accounting for almost one third of the firms studied. The
next largest concentration was in SIC 3573 (computers and peripherals) and SIC 3674 (semiconductors) with 15% and 11% of the sample
respectively. Since our sample was randomly selected, we can state
with assurance that electronics in the New York area has a strong
concentration in basic branches of the industry (Table 1).'
The majority of the firms studied in New York were located in
Suffolk County. In New Jersey, Bergen and Essex Counties had a
majority of the firms. Each of the latter accounted for about one-sixth
of the firms in the sample. Passaic County encompassed 11% of

29. See M. PATRICIA FERNANDE-KELLY & SASKIA SASSEN, A COLLABORATIVE STUDY
oF HsPANIC WoMiEN IN GARMENT AND ELECTRONICS INDUSTRIES: FINAL REPORT PRESENTED
TO TIE FORD, REvSoN, AND TINKER FOUNDATIONS (1991)(giving a detailed description of the
project's methodology).
30. All tables are located in the appendices.
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firms and New York City 9% (Table 2). A question we pursued in
our study was the extent to which each of these areas constitutes a
distinct territorial complex for the industry. It is well known that
much of the industry in Long Island (Nassau and Suffolk Counties,
both in our survey) is geared towards producing for the Defense
Department.
Over 70% of the firms in our sample had previously been located elsewhere while 27% had not. The high incidence of previous
location conforms with several other patterns our study uncovered,
particularly the fact that many of these firms have actually broken-off
from larger firms that either closed down or moved to low-wage
locations elsewhere in the country or offshore (Table 3).
The vast majority of firms in our sample were independently
owned. This held true for seventy-eight firms, while the next largest
group were subsidiaries-seventeen firms in all. The remaining firms
were either publicly owned, headquarters or divisions of multi-site
firms (Table 3). This underscores the transformative character of
electronics production in New York. An earlier stage characterized by
the presence of large, vertically integrated firms has been followed by
the expansion of a sector formed almost entirely by small, flexible,
and highly specialized firms. Changes in type of production and the
shrinking of plant size have occurred side by side with locational
shifts from a core represented by Manhattan to its periphery represented by outer fringe counties, including some in the state of New
Jersey.
The mean size of the establishments in our sample was 23,000
square feet. This figure is somewhat bloated by the presence in the
sample of a few firms with disproportionately large dimensions when
measured in square feet. Over half of the firms in our survey were in
spaces slightly over 2,200 square feet or less. The smaller firms occupied only a few square feet while the largest occupied over 800,000
square feet (Table 4). The larger firms tend to be located in Essex
and Suffolk Counties. Smaller firms tended to be situated in Essex
County as well.
Employment size ranged from just a handful of workers to a
maximum of 2,350 employees. At least two firms had no employees;
the owner basically did all the work. These owners described themselves as inventors who started in their own garages. Typically, several of the smaller firms displayed the same pattern: an inventor and
owner of a firm who employed just a few workers (Table 5). The
mean employment size of the firms in our sample was 127. This was
a significantly smaller size by comparison to the California Sample
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reviewed later in this report.
Over half of the firms customize less than 10% of their production. On the other hand, 30% customize half of their output and 17%
all of their production. On average, one third of all output was produced to specification (Table 6). Fully 88% of the firms in our sample designed at least some of the products they manufactured. Only
16% did not do any designing (Table 7).
Almost two-thirds of the firms in the New York sample take
work orders from other companies under contract; the remaining third
do not. Two-thirds of the firms in turn contract work out to other
firmns. While many of the firms are contractors, they subcontract to a
very limited extent (Tables 8 and 9).
We asked our respondents whether any of the subcontractors they
used worked at home. Fully one-third of the respondents said they
did subcontracting with home workers. However, 22% of our respondents did not answer this question. The fact that one-third of the
firms in this sample used industrial homework points to the nature of
the work being done in the New York area. This is a subject we
return to later in more detail (Table 10).
Judging from our New York sample, automated manufacturing is
not widespread. Almost half of the firms had no automated work procedures. Only a handful of firms had over 20% automation. About
40% of all firms had between 10% and 50% automation in procedures. The mean degree of automation was about 18% (See Table
11).
The vast majority of the firms in our sample, over 80%, were
not unionized. Only 17% worked with unions. We obtained from our
respondents a clear impression that the small size of the firms, the
fact that a majority are independently owned, and that they are run
by their owners, were somehow seen as facilitating the relation with
workers, hence making unions unnecessary. Our respondents, mostly
owners, claimed that there was no need for workers' organizations
because they disposed of other mechanisms for working out conflicts
at the work place (Table 12).
About one half of the firms in our sample had labor forces
where 50% were women. About 10% of the firms had between 80%
and 90% women workers (Table 13). The mean incidence of female
workers was well over one third of all workers in the firms surveyed.
SIC 3679 was related to the highest percentage of female workers
with 38.9%. SIC 3662 was just below employing 23.3%. SIC 3825
and 3829 had the lowest percentage of female workers with 4.6% and
3.62% respectively (Table 14). Our survey found that Essex and
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Suffolk counties had the greatest percentage of female workers employed in electronics industries with both having roughly 30% of this
type of workers. Bergen and Queens Counties had the lowest percentage representing 5.4% and 2.7% respectively (Table 15).
By comparison to Southern California, the electronics firms in
our sample employed smaller numbers of Hispanics, 16%-both foreign-born and U.S.-born. The percentage of female Hispanics employed in these firms was 11.3%. These firms employed few blacks
and Asians, 7% and 0.5% respectively (Table 16).
In summary, our research in New York indicates that reorganization rather than decline has characterized the recent evolution of the
electronics industry in that location. Restructuring has encompassed
shifts in the spatial distribution of firms of various types and a movement towards specialized activities which in many cases resemble a
new form of artisanal production. Many of the new entrepreneurs in
the New York area are individuals previously associated with larger,
vertically integrated, firms which pioneered development in the electronics industry. Those new entrepreneurs are especially skilled in
areas such as design and tend to subcontract for a variety of contractors while at the same time "putting-out" part of the production process to smaller, often informalized establishments or home workers.
An important finding of this portion of our research was the identification of a lower echelon characterized by the widespread presence of
industrial home workers in electronics. Although Hispanics form a
fairly small segment of the electronics labor force, women represent
50% of those employed in the industry.
VI. THE ELECTRONICS INDUSTRY IN SOUTHERN CALIFORNIA

A. Delimitation of Geographical Boundaries
Under the term Southern California we included three counties:
Los Angeles, Orange and San Diego, comprising 9,121 square miles,
that is 5.7% of the total area of the state. Although proportionally
small, 48% of the state's population lives in this southern portion.
Table 17 shows the magnitude of the Hispanic population in California and especially in the three counties selected for research. Tables
18-21 provide additional information about the characteristics of the
labor force with an emphasis on sex and ethnic background.
One of this area's unique characteristics is its proximity to Mexico. The San Diego-Tijuana border is the busiest in the world in terms
of the movement of commodities, information, and labor. Historically,
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Southern California has been an agricultural emporium linked to the
employment of immigrants first from Asia and, for the last thirty
years, from Mexico. In recent times, manufacturing, defense, and
aerospace have accounted for a significant proportion of the area's
economy.
California has enjoyed prosperity throughout its history. However, it has also been negatively affected by shifts in its economic base
that resulted in the loss of manufacturing employment and the growth
of services. The growth of high-tech industries occurred within that
context. The original expansion of Silicon Valley in Northern California was followed by a gradual movement of electronics companies
to the southern portion of the state. That movement also parallelled
restructuring strategies that have combined overseas relocation, principally to Asia and the U.S.-Mexico border, and the incorporation of
Hispanic workers-many of them immigrants-in domestic points.
There is a widespread belief that Santa Clara (Silicon) Valley is home
to the largest number of electronics firms in the state. In fact, it is
within the boundaries of Los Angeles County that the largest cluster
of electronics companies in the nation is found. As Table 22 shows,
during the 1970s, the most intense growth spurt occurred in Orange
County.
Our research showed that other than the proximity to markets
and research centers, electronics producers were seeking benefits
derived from the presence of large, affordable labor pools, comparatively low wage and unionization rates, access to low-cost labor and
improved transportation. These are all variables explaining not only
the decentralization of manufacturing on an international scale, but
also at the intra-regional level as evidenced by the relocation of electronics firms from Northern to Southern California.
B. Findings
The findings reported here are based on interviews conducted
with one hundred electronics employers in Los Angeles, Orange and
San Diego Counties between 1985 and 1988. Our objective was to
obtain in-depth information about the types of adjustment that electronics companies have made in order to meet changing conditions of
production both domestically and internationally. Electronics firms
have followed a series of paths to reduce costs, improve competitiveness in the domestic and world markets, and make conditions for
production more flexible.
The questionnaire used for interviewing Chief Executive Officers,
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Vice Presidents for Manufacturing, and other corporate representatives
included a wide range of open-ended questions. Responses generated
a wealth of information about the perceptions of, and challenges
faced, by decision-makers adapting to a highly competitive environment. The sample was randomly selected from sources such as official listings of firms, census reports, telephone directories and specialized directories of relevant organizations including the local chapters
of the American Electronics Association. We explored the following
three propositions through the survey and additional ethnographic
research:
(1) The adjustment of electronics firms in Southern
California included a series of complementary
practices, starting with a steady move towards
customized production aimed at highly specialized markets which was often defense-related. An
emphasis on tailored production enhanced comparative advantages even for small companies
when they were able to tap distinct market demands;
(2) In addition, companies streamlined operations by
reducing the size of their internal labor forces
involved in assembly and resorted to subcontracting as a means to decentralize production. Subcontracting adopts a variety of forms that include, at the lower end, the intermittent use of
industrial home workers; and
(3) Finally, companies relied upon distinct labor
pools increasingly formed by Hispanics, Asians
and women, many of whom are foreign-born.
The profile that emerged from the study of our random sample is
summarized in Table 23. The average size of electronics manufacturers in Southern California is just over 76,000 square feet. They had
average yearly sales of $66 million between 1985 and 1987. The
typical firm employed 446 workers and 41.5% of its total costs went
to labor. Only 3% of the companies were fully automated with 12.6%
of employees in research and development and 36.7% in direct production. Approximately 20% of the firms surveyed in the random
sample had fifty employees or fewer; 7% had ten employees or fewer. These figures convey a somewhat lopsided image of Southern
California electronics firms given the presence in our sample of a few
giant manufacturers. Small firms represent a growing stratum characterized not only by the presence of native-born owners, but also by
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an emerging class of ethnic and immigrant entrepreneurs, mostly
Hispanic and South East Asian.
The profile above shows that contrary to a popular impression,
the Southern California electronics industry is characterized by comparatively low levels of automation, and devotes a considerable percentage of its operation costs to labor-intensive activities. In fact,
direct production accounts for the largest proportion of employment in
these electronics firms.
The assembly of semiconductor components of various types
represents the predominant type of production in Southern California.
More than half of the firms were involved in the manufacture of
hybrid micro-circuits. This percentage varied when large firms were
viewed separately from small firms. More than 60% of large firms
and almost 82% of small firms (those with fewer than fifty workers)
were dedicated to that kind of manufacturing. In contrast, slightly less
than 8% produce microwave equipment and only 2.6% produce artificial intelligence. Large firms are more likely to produce highly advanced electronics equipment and of those 18% produce artificial
intelligence.
Table 23 compares our random sample with two smaller samples,
one encompassing very large firms and one formed by small firms
cited by the Wage and Hours Division (Department of Industrial
Relations), for violations to the labor code. From this vantage point,
very large firms have the largest number of employees, the highest
percentage of employees in research and development, and the smallest proportion of labor costs as part of total expenditures. By contrast,
small firms in the second sample have lower sales, a higher percentage of labor costs (almost 50%), and the largest percentage of all employees involved in assembly. This sub-sample represents the most
vulnerable sector in electronics production and, theoretically, it may
be conceived as a locus for informalization. This explains the propensity of firms in that sector to appear in the listings of Wage and
Hour Divisions.
Table 24 provides a descriptive summary of workers in direct
production in Southern California electronics firms. There were 164
production workers in the average firm. Adjusted hourly wages between 1985 and 1987 were low-between $6.69 and $7.93; almost
60% of direct production workers were women and more than one
third of those were Hispanic. The small and potentially informalized
establishments had the largest proportion of Hispanic women involved
in direct production (48.6%).
A large number of workers engaged in electronics assembly are
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native-and foreign-born Hispanics. The significance of this finding
may be appreciated when considering the broader demographic composition of the region. Slightly over 23% of the Southern California
population is Hispanic, yet 44.1% of direct production workers in our
sample and upwards of 57% in our sub-sample, formed by small
firms cited for Labor Code violations, belong to the same ethnic
group. Perhaps more significantly, almost 35% of direct production
workers in the sample are foreign-born Hispanics. There are fewer
immigrants in very large firms (30%) and a larger proportion in small
informalized establishments (43.8%). Although Asians represent 5% of
the Southern California population, 20% of direct production workers
in our sample are Asian. The demographic balance is reversed in the
case of African-Americans who represent 12% of the Southern California population and almost half of the labor force, but only 3% of
direct production workers in electronics.
When we began our research in Southern California, we explicitly confronted the possibility of an "ecological fallacy", that is, the
likelihood that Hispanics might be significantly represented in assembly work, simply because of their higher level of representation in the
population at large. In that case, it would have been impossible to
draw a connection between industrial organization or hiring practices
and the incorporation of workers from particular ethnic groups. The
findings reported above suggest that independently of their level of
representation in the population at large, certain groups-namely
Hispanics and Asians-are more likely to perform assembly work in
electronics than others-for example, African-Americans. In other
words, labor market selectivity does not operate randomly.
There is disagreement about the factors that explain the incorporation or exclusion of particular ethnic groups into certain types of
production. Students of immigration have noted the importance of
social networks as mechanisms that provide access to employment to
newly arrived immigrants. The same observation applies to women
and to native-born ethnic populations who are more likely to derive
their information about job opportunities from members of the group
to which they belong. Interviews with electronics assemblers in Los
Angeles, San Diego, and Orange Counties, suggest that word of
mouth is the most common means for learning about employment
opportunities.
In addition to the connections established by workers with members of a common ethnic, immigrant, or gender group, we considered
the preferences of employers. From that vantage point, the contrast
between the level of incorporation of Blacks and Hispanics in the
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Southern California electronics industry is related to varying perceptions about the groups in question. Managers stated their preference
for Hispanic workers, particularly the foreign-born. These groups are
seen by employers as more "diligent," "hard-working," and "loyal"
than native-born Americans, especially those of African descent. The
opinion emerged in several of our conversations that Asians are almost as desirable as Hispanics for assembly work. However, employers complained that Asians tended to be ruthlessly competitive and,
therefore, less loyal to individual companies. Echoing a widespread
feeling, a manager told us that "[i]n a flash, Asians will drop us for a
10 cent difference in wages." As to Blacks, they are generally assumed to be less reliable, more likely to make demands, to claim
rights, and to seek the backing of unions.
The differing perceptions of managers regarding ethnic subsets
may derive from experience, but they are also associated to the different levels of labor market vulnerability of the groups in question.
Native-born Americans tend to have a keen awareness of their citizen
status and of the rights accruing from that status. Citizen identities are
embodied in aspirations for higher wages and benefits, upgraded
working conditions, and stable employment. By contrast, awareness of
citizen rights tend to be muted among immigrants and refugees. The
undocumented status of many of the former diminish their ability or
desire to make demands vis-a-vis employers. Thus, from the testimonies of managers we may envision a continuum of "employee desirability" at whose opposite extremes are located the foreign-born and
working-class African-Americans.
Other studies have noted the propensity of high-tech firms to shy
away from areas with a high concentration of African Americans. The
studious avoidance of the city of Oakland in electronics firms' migration from Silicon Valley to Southern California, or the almost total
absence of blacks in high-tech firms now expanding in the BaltimoreWashington corridor are cases in point. Nonetheless, hiring preferences and practices in relationship to particular ethnic groups have to be
placed within a broader context shaped by the locational decisions of
firms.
Table 25 provides a summary of findings regarding the reasons
that lead employers to occupy particular areas in Southern California.
The availability of infrastructure, proximity to other related companies
as well as the characteristics of the labor pool were cited as the main
factors affecting the choice of location. Almost half of the firms in
our random sample responded that the proximity to other similar
companies (including potential customers and suppliers) was important
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for the selection of the firm's location. About 60% of the firms cited
infrastructure as an important reason for their locational choice. Of
some significance is the fact that almost 40% of firms cited by the
Wage and Hour Division mentioned the availability of unskilled labor
as a top locational factor. Only 14% of the larger firms shared that
preference.
The relevant literature points to the proximity to universities and
other research and development centers as a primary reason for firms'
location." However, in this survey, fewer than 10% of the firms
agreed that this was a paramount factor in their locational decisions.
None of the larger firms which devote a larger share of their resources to research and development, offered this as a decisive factor.
This led us to consider, in addition to the characteristics and
availability of particular labor pools, other aspects derived from firms'
organization of their productive activities. Among those factors was
the trend towards customization which may be conceptualized as a
link between choices in the type of production and market niches
toward which that production is directed.
The popular media has chronicled corporate and government
concerns about foreign competition. Labor unions have made the loss
of jobs resulting from foreign competition a central issue in their
agendas. However, most of the employers interviewed in our sample
did not share these concerns. The reason appears to be that a large
number of companies represented in this survey have turned toward
tailored production and customization as a path to remain competitive
and to shelter themselves against the onslaught of large-scale standardized production. Table 26 shows that almost 59% of companies
in our sample offer products manufactured to specification. Larger
firms exhibit an even higher tendency toward customization (70%).
The reliance on products manufactured to specification offers
distinct advantages in particular to companies that have found a market niche not previously invaded by other producers. A close relationship can then be established between specialized markets and firms
dedicated to the production of only a few products. Many of the
companies in that privileged situation happen to be very small. As
few as two or three employees can be found in lucrative companies
specializing in the production of highly technical components and
machinery. Thus, while "smallness" can be an indication that a firm
occupies a vulnerable position at the lower end of the industrial struc-

31.
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ture, and a particular propensity towards informalization; it can also
be a feature of advanced and profitable segments in electronics production.
Customization and flexible specialization have allowed many
firms a rare privilege within a highly competitive domestic and international environment. However, versatility has also been enhanced by
other means, primarily, the reliance of electronics firms on a complex
chain formed by subcontracting arrangements. We found various
forms of subcontracting, including licensing agreements, to be the
backbone of the electronics industry. More than half of all companies
rely heavily on various forms of domestic and international subcontracting. Some firms subcontract to operations in foreign locations and
to small independent firms in Southern California. The trend is towards a combination of strategies rather than full reliance on any
particular form of production.
In addition, electronics companies depend on the intermittent use
of home workers. Home workers are used by 13.2% of firms in our
sample and by fully 30% of small firms cited by the Wage and
Hours Division (Table 27). This finding is in agreement with our
expectation that producers at the lower end of the industrial
structure-many of whom are Hispanic or Southeast Asian entrepreneurs would be more likely to rely on the services of home workers.
Although by comparison to the total electronics labor force, industrial
home workers are a minority, their presence adds nuance to the portrayal of electronics manufacturing as a high-tech sector. Electronics
is a multi-layered industry that relies on a complex series of strategies
to maximize access to markets, flexibility, and responsiveness to the
specific needs of customers. Some of those layers encompass manners
of production which seem more congruent with older industries like
apparel. That is the case of industrial home workers who tend to be
systematically concealed by aggregate figures.
Table 28 shows the percentage of firms subcontracting various
types of activities and Table 29 describes various types of industrial
home work subcontracted by Southern California electronics firms.
Direct production in the form of machining, assembly and sub-assembly are the most likely to be "put-out" by firms. However, there is
increasing interest on the part of employers about subcontracting other
phases of the manufacturing process. For example, our interviews
with managers in large firms indicated that "teaming" among defense
contractors is leading to the design of sophisticated ware developed
by companies that are not ultimately responsible for the manufacture
of the ensuing products.
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Despite these caveats, direct production emerged as the principal
type of subcontracted activity in our survey. This strategy leads to
two complementary effects. Subcontracting is used as a mechanism to
lower production costs by displacing unskilled and semiskilled operations to small independent firms specializing in individual tasks such
as coiling, sorting, counting and finishing. These firms are also the
most likely to hire vulnerable workers including immigrants and
women. On the other hand, subcontracting leads toward the decentralization of production affording companies greater flexibility in adapting to fluctuating market conditions. Table 30 shows that flexibility in
production is the primary motivation cited by Southern California
firms that subcontract. Subcontracting as a means to reduce costs was
stressed by less than 11% of the firms in our sample. The trend
appears to be toward the use of subcontracting mainly to increase
flexibility in production and adjust to cyclical market demands.
The findings of this portion of our project are summarized below:
First, there is a significant relationship between the employment
of Hispanics-native- and foreign-born as well as women-and other
adjustment strategies favored by Southern California electronics firms
to maintain a competitive edge in domestic markets. This relationship
is not accidental. It expresses structural re-arrangements that enable
firms to perform more effectively and profitably. A labor force segmented in terms of ethnicity, immigrant status, and gender plays an
important role in this process.
Second, the employment of groups segmented in terms of ethnicity, immigrant status and gender must be seen in close relationship to
other complementary strategies, for example, the reliance on customized production aimed at highly specialized markets and the dependence on subcontracting chains.
Third, electronics firms have shifted toward subcontracting to
heighten flexibility in production and responsiveness to markets. At
the lower end of the industrial structure, subcontracting leads to
informalization and the proliferation of small firms with a greater
propensity toward the violation of labor regulations.
Finally, this study documented the intermittent and widespread
use of industrial home workers in electronics production.
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VII. ETHNOGRAPHIC PORTRAYAL OF ELECTRONICS FIRMS
IN NEW YORK AND IN SOUTHERN CALIFORNIA

Aggregate data and survey findings can help us to understand the
general contours of industrial restructuring. They may even shed light
upon less tangible aspects such as the criteria used by managers when
choosing locations and employees. Nevertheless, to fully appreciate
the complexity of experience among employers and workers in electronics production, it is necessary to resort to qualitative research. As
part of our study, we selected a sub-sample of representative cases to
be examined in depth toward the elaboration of ethnographic narratives. The condensed accounts below illustrate variations in the process of industrial restructuring.
The first case, drawn from our research in Southern California,
contrasts the dissimilar but converging experiences of employers firms
and foreign-born undocumented workers in pioneer firms. The case
underscores the importance of an immigrant labor force for companies
attempting to maintain their competitiveness by lowering production
costs, partly through the employment of foreign-born Hispanic women, a frequent occurrence in the lower and most competitive echelon
of electronics production.
A. The View From Below
Early in 1983 when Fermina Calero32 turned twenty-four years
old, inflation along Mexico's northern border reached above 100%.
For three and a half years, the young woman had been working as an
assembler in a Mexican maquiladora,the subsidiary of a semiconductors firm based in Boise, Idaho. Her job consisted in the delicate
process of bonding. Soldering filaments of gold to nodes neatly
marked on printed boards required precision, speed, and steady gazing
through a microscope. Fermina liked the gadgets around her. They
made her feel as if she were in a laboratory. While growing up, her
hope had been to become a lab technician or a secretary. Instead, she
had held jobs as a maid and a clerk in small dilapidated shops.
Fermina thought that at least was a real job. She had made some
progress since leaving her home town in Jalisco and arriving with her
family in Tijuana more than a decade before. At first she attended

32.
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school in Tijuana, but it soon became clear that a household formed
by three younger children and a sickly mother could not depend upon
the wages of her father, an unskilled construction worker. As an
eldest child, it was her turn to find a job. She followed the path
travelled by thousands of other young women seeking a livelihood in
the interstices of an underdeveloped economy.
By historical coincidence, Fermina was living in Tijuana at the
same time that a new form of export-led industrialization was spawning factories in border cities. Those factories, or maquiladoras, hired
mostly young women like Fermina. By the end of 1982 there were
about 112 maquiladoras in Tijuana dedicated to the assembly of
electronic products, clothing and other light manufactures. During her
three years of work at one of those factories, Fermina earned 65
cents an hour on the average; slightly over $31 dollars for a fortyeight hour week. Small as the wage was, it contributed substantially
to the well-being of her family.
Large events transform the life of ordinary people. Toward the
end of 1982 and in the following months, successive currency devaluations threw into havoc many local economies in Mexico. Inflation
skyrocketed transforming the costs and benefits of low-wage industrial
employment. At the same time that employers noticed curious labor
shortages along the border, working women like Fermina were engaging in new calculations and seeking alternative job opportunities. Reflected Fermina:
Working in a nzaquiladora was better than most jobs in Tijuana for
someone like me, without an education ... but money kept shrinking and living kept getting more expensive. There was no future, no
chance for improvement. So I made a decision. I was thinking
about my family when I crossed the border and went to live with
my aunt and uncle in Encinitas.
Since the fall of 1983, Fermina had stayed with relatives in
North County, an area adjacent to San Diego where she had soon
found a job at Nova-Tech, a small but growing manufacturer of personal computers. Periodically, Fermina wrote and wired money to her
mother, but because she had arrived in the U.S. illegally, she didn't
dare go back to Tijuana to visit. At Nova-Tech, there were hundreds
of people from Mexico or of Mexican ancestry. A few had been born
in the United States. Some were commuters-they lived in Mexico
but travelled daily across the border to work. Many were undocumented immigrants. This was true as much for the maintenance man
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as for the assemblers who were predominantly female.
Since Fermina had been working at Nova-Tech, the plant had
been raided once by the Immigration and Naturalization Service
known as migra by the foreign workers. Almost fifty people had been
herded into light-green vehicles and taken to deportation stations.
Frightened, Fermina had taken refuge in a supplies closet for over
half an hour, until the sound of voices and footsteps subsided. There
had been no further consequence but she did not forget the feeling
that overcame her in the darkness: "I came to this country to work
hard," she said, "but now I live between duty and shame."
Aside from the danger of deportation, life was passing quietly
for Fermina as 1984 came to an end. She was earning almost $5
dollars an hour for a forty-hour week and she frequently worked
overtime. She contributed $200 dollars a month to her aunt's household, and $350 dollars to her family in Tijuana. The rest was barely
enough for transportation, meals at work, and personal expenses.
Fermina who liked children, enjoyed living with her five cousins. She
hoped to have a family of her own some day.
B. The View from Above
Nova-Tech, the family-owned company where Fermina worked,
was founded in the early 1950s. It produced digital voltmeters and
oscilloscopes until the early 1980s with sales averaging $3 million per
year. In March of 1982, the company expanded to include the production of a small and versatile computer that had been successfully
exhibited in a San Francisco Trade show. During that time new workers, among them Fermina, were recruited. Notices calling for assemblers appeared in local newspapers and classified ads leaflets. When I
called to inquire about openings in English, I was told that all positions had been filled. Moments later I called again, in Spanish, and
was told to come and file an application. It was obvious that the
company had an explicit hiring policy. The general manager, Rob
Carmichael explained:
The personal computer market is very competitive. Companies rise
and fall in a matter of months. We have a good product but we can
only stay alive by producing efficiently and selling at a competitive
price . . . American workers are spoiled rotten by wealth and prosperity; unions have priced them out of the market. Foreign workers,
whether Viet Namese or Mexican, are driven by the same forces
that led our forefathers to succeed. They are reliable; they work
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hard; they don't make trouble; they are what a pioneer industry like
ours needs ....
We considered opening a plant in Mexico, but
here we are closer to U.S. markets and we don't have to deal with
red tape from the Mexican government. The workers are the same;
they don't care about borders, all they care about is finding a job
and feeding their families.
By June 1982, Nova-Tech was shipping one hundred of its portable computers every month, and by December the amount had risen
to five thousand units. The value of the shipments reached $22 million. Earnings soared by about one thousand percent. By late 1983
when Fermina Calero joined the company, Nova-Tech was employing
almost 700 workers, most of them undocumented Mexican aliens. According to journalistic accounts, the company already ranked fourth
among personal computer makers. Reported sales were $75.2 million.
Profits reached $12.9 million. In 1984, Mr. Carmichael appeared
secure in the ability of the company to compete in the personal computer market: "Our manufacturing and labor expenses are a third to
half that of others, and we didn't have to move [production] abroad."
On November 7, 1984, eyewitnesses vividly described the arrival
and entrance of some seventeen Immigration and Naturalization Service vehicles and officers at Nova-Tech's facility. INS agents closed
off all possible exits, initiated an inquiry, and boarded undocumented
Mexican workers into vans. Some fifty individuals, most of them
women, were taken from the facility. Some noticed that a few workers had avoided deportation by hiding in closets. This was not the
first time the plant had been raided.
C. The Many Faces of Subcontracting
The second illustrative case drawn from Southern California
mirrors a variety of relationships linking companies through subcontracting. It also shows the dramatic extent to which firms have
changed in the global economic context. Down-sizing and
streamlining-two features celebrated in the popular literature as a
means to improve competitiveness-have been followed by the constitution of firm networks and network firms. The network firm consists
of a core where administrative, financial and marketing functions are
contained, and an external ring linking companies of varying sizes
that specialize in particular stages of a production or service delivery
process. As cores have shrunk, rings have expanded redefining the
relationship between employers and workers.
Megatek is a multimillion dollar interest operating as a directly
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owned subsidiary of American Inter Corn and specializing in the
production of interactive graphic computer terminals. It is located in
an area suggestively known as "The Golden Triangle" in La Jolla,
San Diego County. Its plant covers approximately 24,000 square feet
in a sprawling industrial park which combines precisely trimmed
lawns with angular structures blending steel, glossy paint, and reflective glass. At Megatek, impressive proportions are supplemented by
an abstract interior decor which is neutral, yet vaguely intimidating.
To enter Megatek is to enter a monument to advanced technology as
imagined by popular narratives about the future.
By 1986, Steven Wyatt had been Chief Executive Officer at
Megatek for more than six years. He occupied an office whose most
striking feature was a framed poster showing outer space contraptions
and the slogan Star Wars: The Next Frontier,an allusion to the Strategic Defense Initiative, promoted by the Reagan Administration.
More than 50% of Megatek's production is defense-related. The rest
finds its way into the cutting edge of scientific research and mass
communications.
Graphic computer terminals are used for modeling the behavior
potentials and appearance of three-dimensional structures no matter
how complex or small. From the cockpit of a missile to the orbital
movements of electrons, all are possible spheres of application for
this singular product. Its creation requires large investments in research and development. Thus, at Megatek more than half of three
hundred employees are engineers and computer programmers. By and
large, they are young, affluent and male. Their job is to create languages, functions, and features suited to the specialized requirements
of customers.
Megatek is a factory of sorts, but its raw materials are bits of
information; its components are finished machines operating in harmony. Only the testing department shows any resemblance to the factory
of the past. Thirty workers, most of them women in colorful uniforms, sit along tables intently looking at screens and through microscopes; some are Caucasian, others Chicano, still others Asian.
In 1986 Megatek was the largest company operating within the
Lehrman Industrial Park. City authorities had anticipated that its presence would attract other related operations. One that followed
Megatek to the Lehrman Park was Data Wave, a firm specializing in
the production of software almost exclusively to supply Megatek's
complex needs. Entry level salaries at Data Wave started at $32,000
per annum in 1986, a period during which competition for qualified
personnel had led many companies to offer hefty salaries and bene-
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fits. Megatek's package included, in addition to generous medical and
retirement allowances, access on its own premises to a pagoda-like
restaurant, swimming pool, tennis courts, jogging track, and fully
equipped exercise room. Megatek and Data Wave are not directly
involved in the assembly of electronic components but they require
them to manufacture prototypes. For the supply of basic components,
both firms rely on several small companies located in Kearny Mesa,
about fifteen miles away from the Lehrman Park. One of them, Qualtron, is owned by a former Megatek employee. His company specializes in the production of various kinds of integrated circuits, produced
under contract for some five regular clients and an even smaller number of occasional customers.
Given its position in the multi-layered configuration of electronics production, Qual-tron's owner sees flexibility as a topmost priority. That is one of the reasons why the majority of his eighty workers
are Mexican women. When demand goes up, openings are divulged
by word of mouth and temporary workers are hired among the neighbors and relatives of the core personnel. When demand goes down,
they are dismissed.
Qual-tron is a firm caught between the pressures of cheap overseas production and a rapidly changing technology. Its competitive
edge depends on the ability to adapt. According to the owner: "We
can't fight the low wages paid in Asia or Mexico; but we can offer a
better product faster. Because we are close to our customers, we can
have a slim advantage; we can make things easier for them."
The firm's disposition towards flexibility often pushes it beyond
legal stipulations. An inspection by a field enforcement officer from
the Wage and Hours Division (Department of Industrial Relations)
revealed in 1986 that Qual-tron workers were regularly paid in cash
for overtime activities, and at the regular rate of $4.50 instead of the
time-and-a-half wage required by law. When demand peaked, employees were encouraged to take batches of components to their own
homes where they processed them at piece rate. Rates were as low as
7 cents per unit. Qual-tron was not an exception; 75% of firms in
Kearny Mesa made regular or intermittent use of home workers,
many of them Mexican immigrants and South East Asians refugees.
Maribel Guzmin, who worked at Qual-tron for two years, thought
industrial home work was a good idea:
I'm always looking for ways to earn a little more. My husband is a
mechanic and we have two children. Since we came to California, I
have worked in all sorts of jobs, but with a family to look after,
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and the cost of child care being what it is, I can use the extra
money. Sometimes my neighbor helps; I give her part of what I get.
She can't leave home because she has a baby and doesn't speak a
word of English, but she too needs the money.
The extent to which home work in electronics is performed by
Mexican immigrants is difficult to assess given its highly elusive
nature. Nevertheless, informed observers in Los Angeles, Orange, and
San Diego Counties believe it is common at the lower end of the
industrial hierarchy, that is, where immigrants and refugees are most
likely to be found. According to a Wage and Hours Enforcement
officer in San Diego:
Such practices are all over. Home work in electronics is legal in the
state of California. The problem arises from the way home work
takes place. For example, employers won't ask how many individuals participate in the actual assembly; records of the numbers of
hours worked are not kept .... A Mexican or a Viet Namese can
take home a thousand coils for wiring one evening and put every
close relative and neighbor to work, and return the next day to the
plant, and only one standard piece rate fee is paid. It is very difficult to control that kind of thing; it is not even worth our time to
try to wipe it out. When there are people eager to work for pennies,
you can expect that kind of thing to happen.
D. Contemplating the Merits of Scale
Labrix Electronics Corporation is a small firm located in Bohemia, an exurb of Long Island. The company had modest beginnings;
it was started by engineer Howard Aronson in his own garage. As
many other entrepreneurs in the New York area, during the 1980s,
Aronson used his savings to finance a tiny experiment in the production of oscillators, amplified multipliers, and other spare parts for
existing military systems. Together with the investment of two
friends, Aronson's savings were a gamble on his designing abilities
and on the target of opportunity presented by the increasingly complex needs of the U.S. Army, Navy and Air Force. The gamble paid
off. In 1981 the fledgling operation had sales amounting to $110,000,
but by 1986, they had risen to almost $1,000,000, an achievement of
which Aronson was suitably proud.
Success translated into growth, and growth into the need for
more space, equipment and personnel. Between 1981 and 1983,
Aronson and his friends dedicated most of their time and efforts to
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design and bidding for government contracts. Whatever fabrication
was required-mostly of prototypes-they did by themselves, often
working for a whole day and into the early hours of the following
morning. At the end of 1983, they moved the operation to a 5,000
square feet locale, only a few blocks away from the original garage.
They also hired an assembler and bought new testing equipment,
including oscilloscopes, spectrum analyzers, function generators, frequency counters and voltmeters. More than a factory, Labrix resembled a laboratory. By 1986 the firm had twenty-six employees, including ten assemblers, five testers, one draftsman, two administrative
assistants, one purchasing expert, one shipping supervisor, one quality
control specialist, and two part-time machinists. That same year wages
earned at Labrix ranged between $5.50 per hour for assemblers-all
of whom were women-to $18 an hour for the testers and the quality
control specialist, who were men.
As a small and dynamic operation, Labrix relies less on automation than on quality control and attention to detail. Less than 5% of
the firm's production tasks are automated. By contrast, 55% of its
overall operating costs go to labor. In a larger firm, one employing
more than one hundred workers, that proportion would almost surely
dictate the extension of automation or moving to a low-wage country.
But a company like Labrix can capitalize on scale-small scale, that
is-and draw benefits from cultivated specialization.
Jack Mellon, the company's production manager, attributed
Labrix's success to a blending of research and development and quality control:
We don't have a regular product line, but we design almost everything we produce; approximately 85% of the jobs in our shop have
a design element .... Sometimes government contracts or other
customers will provide the designs and we at Labrix will build them
and do functional tests ...
. We strike a delicate balance, with
almost 30% of our work in research and development and
quality-of the kind demanded by stringent government
specifications-as our main goal.
- Labrix can be viewed as a node in a web of interactions joining
suppliers and final customers. Because the total bulk of the firm's
output is generally purchased by the U.S. government, Aronson and
his associates think of the production process as a sequence that
begins with the bidding for contracts. Rigorous government regulations translate into an abundance of paperwork and what amounts to a
guessing game regarding prices. According to Jack Mellon, pricing is
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the toughest challenge faced by Labrix. Because biddings are kept
confidential, firms do not know who their competitors are. There is
always a risk that prices will be fixed either too low to be credible or
too high to be accepted by government officials. For that reason, Mr.
Aronson and his associates depend on their experience, their professional and working ties with clients, and most importantly, their reading of between-the-lines information. Small companies like Labrix
cannot depend entirely on market forces; they rely on sociability to
gain a narrow, but decisive, margin in their transactions.
A successful proposal is rewarded with a government contract.
Then the initial designs begin at Labrix. The draftsman creates preliminary drawings that, after a series of metamorphoses are finally
approved by Aronson and his associates. What follows is the building
of a first unit, a step that requires hand-soldered assembly. The unit
is tested and subjected to a series of experiments destined to expose
flaws. Trouble-shooting is central to this phase of the production
process. When the unit is ready, it is presented to government inspectors for their approval. Only then can small-batch production begin.
Only then can a few trusted companies be called upon to provide the
necessary supplies. Several of those companies work under permanent
contract for Labrix, providing about 10% of the components it uses
for assembly.
Manufacturing is a delicate matter at Labrix and precisely for
that reason, women are preferred. According to Mr. Mellon:
Women are ideal for assembly because they take more care [than
men] in their work; they are more patient and pay more attention to
detail [although it is also true that] men are more readily available
for overtime and women tend to take more days off because of
family responsibilities. I find that women, when they get hold of
what they're doing, can do it and talk about the grand-children and
the boyfriends at the same time and still chum [the units] out.
Despite their decisive role, assemblers earn the lowest wages at
Labrix. According to Mr. Mellon, that is because assembly at Labrix
does not require high levels of skill. Yet women's low-cost labor in
direct production is a decisive cog in the complex machinery that
makes Labrix work.
Low-cost labor is an even more critical consideration at Unovis
Instruments Incorporated, a firm in the borough of Queens, New
York, specializing in the design and production of customized automachine and industrial controls. Founded by Jean Pierre Bazin, a
Haitian engineer turned immigrant entrepreneur, Unovis illustrates the

Published by Scholarly Commons at Hofstra Law, 1993

39

Hofstra Labor and Employment Law Journal, Vol. 10, Iss. 2 [1993], Art. 7
Hofstra Labor Law Journal

[Vol. 10:2

extent to which smallness can be turned into an advantage. Even by
the standards of the electronics industry, Unovis is tiny. In 1987, it
occupied 3,000 square feet and employed twelve workers; that was
four times as many as it had when the firm started operations in
1978. Of the twelve employees, eight were women assemblers earning
between $4.00 and $10.00 depending on their seniority. In an average
year, output at Unovis ranged from hundreds to thousands of units.
An order might consist of 10,000 small parking validators; others
might entail ten, one hundred, or one thousand units of a larger control. Sales were purposely kept flat, at about $500,000 a year, as part
of Mr. Bazin's effort to keep the firm small. In his words, "we haven't tried to grow because with growth come huge finance problems
and, eventually, I would be forced to sell; I don't want that to happen."
Throughout its history, Unovis had been characterized by rapid
technological development. Equipment was upgraded every three to
four years. Fifteen percent of production was automated in 1987 and
plans were being made to automate testing as well. In addition,
Unovis relied on computer automated design for prototype fabrication.
As an original equipment manufacturer ("OEM"), Unovis produced
according to specification and received heavy customer input. According to Mr. Bazin, "[u]novis is a different type of factory. Nothing
here is mass-produced but we are still an industry. Perhaps I should
say that Unovis specializes in manucrafting, that is, some kind of
hybrid classification, in-between manual and industrial production."
A very different kind of smallness characterizes the Asterisk
Company located in Orange County, California. Owned by Trong Van
Minh, a Vietnamese Refugee, Asterisk occupies 30,000 square feet in
an industrial complex, and produces semiconductors. Sixty-five percent of operating costs go to labor. Of seventy-five workers, forty are
assemblers, most of them Vietnamese and Hispanic women. Asterisk's
clients include chip-making companies like Intel, IBM, and Motorola.
Although 10% to 20% of the firm's output is customized according
to clients' specifications, the rest is standardized. In fact, other than
its location, there is little that differentiates Asterisk from a Mexican
maquiladoraor an Asian export-processing plant.
Asterisk was among those cited for violations to the U.S. Labor
Code by the Wage and Hour Division in 1986; several assemblers,
who were combining factory work and industrial home work, complained about being paid on a straight time basis instead of overtime.
Mr. Van Minh, a nervous smoker, worried about the frailty of his
operation:
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It really isn't fair that we have so many rules and regulations. We
are the ones who are keeping jobs in the United States... almost
everybody else is moving abroad, and yet we are punished all the
time. We are the ones who are training workers but we don't get
any incentives, all we get is hostility from the authorities for running what they call a sweatshop.
E. Transforming Production Across Oceans
Internationalization has been portrayed in the relevant literature
as a process entailing sustained capital flows and the subsequent
relocation of manufacturing jobs from advanced to less developed
countries. Labor unions, in particular, have lamented this trend and
lobbied for the repeal of items in the U.S. Customs Code that provide
incentives for companies to manufacture abroad. By fine-tuning, their
hope has been that those jobs would return to the United States.
Nonetheless, internationalization is, by far, a more complex process
than that envisioned by many union leaders and activists. As they
cross oceans, manufacturing operations and jobs are transformed in
unexpected ways.
For example, take the case of Icarus Components located in
Carlsbad, San Diego County. When it was first opened in 1976,
Icarus produced a variety of semiconductor components, hybrid circuits, resistors and capacitors. As in the case of Asterisk, described
above, the company hired a large number of immigrant and nativeborn Hispanics. In 1985, the company was aggressively restructured
to become the selling and marketing arm of an operation in the
People's Republic of China. Put somewhat differently, Icarus moved
assembly to continental China at the same time that it redefined the
role of its San Diego office. According to Bill McKellsey, the owner,
a similar administrative unit was opened in Singapore "to feed into
the Asian market."
In discussing the Chinese operation, McKellsey described it as
"very front edge, relying on palladium, silver, and nickel barrier-technology, and using very sophisticated surface-mounting equipment."
The reasons why Icarus had relocated to Asia were obvious and explicit:
We went into international subcontracting mainly to lower operating
costs. We invested in first rate equipment and emphasized research
and development, but, in the final analysis, most of our work is
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labor-intensive so wages matter. Carlsbad can't compete with China
in that respect. Originally the labor supply in this area, mostly Mexicans born in Mexico, gave Carlsbad an edge, but China offers an
even better deal for large-scale production ...So we had to move.
By combining cost reduction, an emphasis on design and research and development, and an aggressive sales policy in the United
States and Asia, Icarus was covering all its bases. Not obvious at all,
nevertheless decisive for the company's success, was the origin of the
complex equipment being used in China. According to Mr.
McKellsey, "[w]e contracted [its manufacture] and then sent it by
boat to the PRC in 1987. In fact, the surface-mounting equipment
was put together by Escobar Systems Incorporated, in Escondido, just
a few miles away." In other words, Icarus depended on two types of
subcontracting, one involving standardized production in Asia and one
involving customized production in the proximity of its U.S. headquarters.
An epilogue to this story is warranted. Escobar Systems is the
fully-owned subsidiary of a major manufacturer and world-wide distributor of computer controlled laser processing systems and precision
measuring instruments. It was founded in 1979 as a leading manufacturer of equipment to handle multi-layer ceramic capacitors and semiconductor components testing equipment. Of the more than one hundred assemblers employed at Escobar Systems in 1987, all were female; 25% and 50% respectively were foreign-born Hispanics and
women from the Philippines.
The accounts above illustrate some of the intricate adjustments
that electronics companies have made to thrive in competitive domestic and world markets. The complexity of those adaptations belies the
portrayal of internationalization as a uni-linear process of capital
migration from advanced industrial countries, like the United States,
to less developed areas in Asia and Latin America. Instead, internationalization is a multi-directional process that involves the recomposition of labor as well as capital. The consequences of internationalization are felt as much in the People's Republic of China as in
Carlsbad, not only because telecommunications equipment and advanced technology reduce the importance of geographical distance, but
also because the two sites, and others, end up as nodes in an integrated sequence of production.
Taken in isolation, the meaning of a subcontracted assembly
operation in Continental China appears deceivingly obvious; a maneuver to reduce manufacturing costs by paying the lowest wages. That
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is, indeed, a significant strand in the plot of internationalization, but
not the only one. Seen as part of a larger web of production, the
Chinese plant is also a utilization site for the sophisticated gadgets
assembled by immigrants in, of all places, Escondido, California.
Thus, from the tangle of exploitation, opportunity springs forth. Although internationalization has fostered debasement in the terms of
employment for many, it has also created new avenues for the deployment of capital and the subsequent employment of others.
VIII. A COMPARISON OF THE NEW YORK AND
SOUTHERN CALIFORNIA ELECTRONICS INDUSTRY
California has the largest concentration of electronics operations
in the United States. In the past, the New York area was also an
important location for electronics production although it has experienced many changes over the last three decades. Those transformations have been portrayed as decline by the popular and specialized
media. Our research shows that reorganizationrather than decline has
characterized the New York electronics industry. Given their contrasting histories and large concentrations of relevant firms, both Southern
California and New York are ideal locations for studying the adjustments experienced by the two industries over the last three decades.
We found that restructuring in the U.S. electronics industries has
entailed several interrelated developments:
(a) a tendency towards flexibility in production and
labor arrangements;
(b) a move away from vertically integrated operations and a reduction of plant size;
(c) an emphasis on customization and specialization;
(d) a shift toward subcontracting and decentralization
of the manufacturing process;
(e) an expansion of the so-called informal sector,
including the proliferation of small shops outside
government regulation and industrial homework;
and
(f)
the tapping of a labor force that contains increasing numbers of women, particularly those belonging to ethnic and immigrant groups.
In other words, the growing employment of Hispanic women in
the Southern California electronics industry mirrors structural changes
undergone by the broader economy over the last two decades as well
as the increased presence of Hispanics in certain labor markets.
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Studies of the electronics industry have mostly focused on the
achievements of computer technology. However, our study suggests
that greater importance may lie in its embodiment of new tendencies
in the relationship between employers and workers. The export of
jobs to less developed countries, low rates of unionization, and the
combination of automation in advanced industrial centers with laborintensive operations abroad, are all features of electronics manufacture
that antecede the emergence of regional economic blocs bound by
free trade agreements.
Despite its international thrust, electronics has had growing rates
of domestic employment over the last two decades. Between 1967 to
1980 electronics components employment in the United States grew at
2.4% a year. In the following three years there was an additional
2.3% increase. Employment in electronics peaked at 2.5 million in
1984 and then again at 2.6 million in August 1989."3 Despite the
current recession and declines in the number of jobs, electronics is
the fourth largest manufacturing sector in the United States.
Our research identified some of the factors that explain the resilience of electronics firms in this country. From data collected in
preparation for the study, we knew that standardized production of
integrated circuits requiring low levels of quality control and abundant
inputs of manual labor had been mostly relocated to Asia, Latin
America and the Caribbean Basin. However, highly advanced products
requiring large investments in automation and research and development are mostly assembled domestically. These products are often
manufactured according to specification and, therefore, depend on the
proximity to specialized markets and other resources facilitating justin-time production.
Such products often require, in addition, the assembly of basic
components-many of which are manufactured by subcontracted firms
tapping into specialized niches in the domestic market. The highly
advanced nature of electronics production has given rise to a few
giant corporations employing large numbers of skilled and semiskilled
personnel, as made particularly evident by our study of Southern
California. However, the majority of electronics operations in the
United States are fairly small. This feature is exemplified by our
analysis of data on the number of firms and size of their work forces
in four types of electronics manufacture in Southern California, one
of the leading growth centers in the country. Of a total 1,155 firms

33.

Electronics Job Losses, N.Y. TIMES, May 28, 1992, at D14.
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manufacturing electronic computing equipment (SIC 3662), semiconductors and related devices (SIC 3674), and electronics components
not elsewhere classified (SIC 3679), 564 firms, that is 48.8% of the
total hired between one and nineteen workers in 1982.
Direct interviewing with owners and managers of a sample of
200 electronics firms in Southern California and the New York Metropolitan Area showed that small factories provide an opportunity for
entrepreneurship and employment on the part of refugees, immigrants
and ethnic minorities. At least 30% of small electronics firms in
Southern California are owned or managed by Southeast Asian refugees and Hispanics. The same ethnic categories predominate among
their workers.
In the New York area 78% of electronics firms are privately
owned, 20% of them by Italians. Both in the New York area and in
Southern California the small size of firms and their affinity for minority and immigrant workers are associated with a tendency towards
informalization. In this respect, electronics reflects a widespread characteristic of contemporary industrial activity, that is, the reliance on
subcontracting as part of a strategy to diversify risks and lower production costs. Subcontracting creates links between advanced sectors
and producers of simple components. Workers, differentiated by ethnicity, gender and class, are found in the various strata linked by the
subcontracting chain.
Subcontracted operations capable of adapting to fluctuations in
demand often fall outside the margins of legality. Our review of
ledgers kept by the Department of Labor Standards Enforcement
Office showed that small electronics firms are cited for violations to
wage and hour regulations almost as frequently as garment factories.
Among the most common complaints is the tendency to make payments in cash for overtime and at the regular rates instead of the
time-and-a-half wages required by law. In addition, electronics firms
have significant levels of subcontractors working at home. In both
New York and Southern California, when industrial activity peaks,
employees in small electronics firms are encouraged to take batches
of components to their homes where they are processed at piece rates.
Home assembly is frequently aided by family members.
The New York Metropolitan Area has become an attractive site
for a reorganization and expansion of the electronics industry. From
slightly over thirty firms in the area in 1980, electronics production
had burgeoned to more than 680 firms by 1986. One of the main
findings of our study was the uncovering of this under-reported expansion in the form of a sharp transformation of the sector in the
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area. That transformation has had locational consequences as well as
a sensible impact on the types of goods produced by firms. The proliferation of electronics firms in the outer rim of the metropolitan area
and the emergence of firms specializing in highly customized products
are illustrations of the two kinds of organizational transformation.
Our first hand interviews with electronics producers in Southern
California indicate that in addition to the proximity to markets and
research and development centers, employers perceive benefits derived
from the presence of large, affordable labor pools, and comparatively
low wage and unionization rates. These are all advantages associated
with the employment of immigrants, particularly those who have
recently arrived in this country, and those who are undocumented.
Although our study was not designed to ascertain with precision
the extent of incorporation of undocumented immigrants working in
electronics and garment firms, the information we collected does
indicate that a significant number of foreign-born Hispanics are employed in electronics production in Southern California. In New York
we found very different patterns. Many of the firms there were started
by engineers formerly employed in the large, more traditional, firms
that used to make up the electronics sector in the area after these old
firms closed or moved out. Those entrepreneurs had access to-or
information about-an existing network of suppliers, contractors and
subcontractors. They were in a privileged position to start ventures on
their own. The importance of this development is made evident by
the fact that two-thirds of all the firms in our sample did both contracting and subcontracting. In other words, these younger, more
flexible firms survived through contracting connections between customers and suppliers.
The growing presence of Hispanic women in the lower and
middle echelons of electronics firms is partly owed to changes over
time in the composition of local labor markets in New York and
Southern California. There is an increasing number of Latin American
immigrants in both areas-this increases the probability that a large
number of Hispanics will end up employed in various sectors of the
economy including electronics. But there is also a high degree of
selectivity on the part of employers with respect to groups differentiated by ethnicity and gender. As a result, the high level of incorporation of Hispanics in electronics firms, particularly in Southern California, cannot be said to be a random event. The comparison with
African-Americans who constitute a larger minority group than Hispanics, but who nonetheless are minimally represented in electronics
production, substantiates the non-random character of labor market
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incorporation.
In addition to the features surrounding increased migration, and
ethnically selective hiring practices, other factors have to be considered. As old industries have declined, native-born workers have faced
new openings in "sunrise industries" such as electronics. However, the
majority of direct production jobs in that sector require little or no
skill. Direct production wages in electronics are higher only to those
earned by workers in the garment industry. Jobs of that kind are not
attractive to many in the traditional labor force, particularly to nativeborn Caucasian men. Thus, the recomposition of the industrial base is
leading toward an increasing demand for ethnic and immigrant workers, women in particular.
The importance of Hispanics in the labor force will not abate in
the future. It is estimated that the number of individuals in that group
will match or surpass African- Americans in the United States by the
beginning of the next century. Moreover, throughout the 1990s, up to
85% of new entrants into the national labor force will be ethnic minorities, immigrants and women. The Immigration Act of 1990 will
enable the entry of new groups of immigrants to levels unprecedented
since the 1920s. Many of those new immigrants will come from Latin
America and many of those will be women.
The wide representation of Hispanic women in one of the major
centers of the electronics industry is significant for several reasons.
First, although it may seem paradoxical, electronics-the epitome of
advanced technology-is predominantly an employer of unskilled and
semiskilled workers, many of whom are minority women. To a large
extent, employment policies in electronics manufacturing mirror national trends. Labor Department forecasts show that the largest number of jobs throughout the end of the century will be created in lowpaying occupations in services and in the direct production of nondurable and durable goods.' Electronics manufacture alone will require fifty times more custodians than engineers by the year 2000.
More than 30% of all workers in the same industry will be involved
in direct production and assembly. A significant, albeit smaller, proportion of the labor force in electronics will be formed by highskilled technicians, engineers, computer designers, and programmers.
Most direct production workers will be women while, on the average,

34. See Ronald E. Kutscher & Valerie A. Personick, Deindustrializationand the Shift to
Services, MONTHLY LAB. REV., June 1986, at 3, 11-12; U.S. DEP'T OF LABOR, BUREAU OF
LABOR STATISTICS, REEMPLOYMENT INCREASES AMONG DISPLACED WORKERS, USDL, Oct.

14, 1986, at 86-414.
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specialized occupations will be filled by professional men. Unless
conscious policies are adopted to upgrade wage levels and working
conditions, electronics will remain an example of acute stratification
on the basis of skill and sex. We return to this point in the final
section of this report.
IX. THE FLIP SIDE OF THE COIN: MEXIco's ELECTRONICS INDUSTRY
Economic globalization and industrial restructuring have had a
profound impact on the terms of employment of U.S. workers and on
the conditions under which this country competes in the international
scene. At the same time, Mexico has had a long economic and political relationship with the United States. That relationship must be
considered when studying the potential effects of the proposed North
American Free Trade Agreement. In this section, I review the characteristics of the Mexican electronics industry as a first step to elucidate
the potential effects of the NAFTA.
I give attention to two distinct sectors of electronics production
in Mexico, one formed by domestic firms that developed as a result
of import-substitution-industrialization policies since the 1960s, and
one encompassing the well known maquiladoras that emerged during
the same decade in response to Mexico's growing emphasis on export-oriented industrialization. The account below suggests that, although Mexico's domestic industry enjoys a modest advantage in the
manufacture of computers, it does not represent a threat to the U.S.
market. To the extent that maquiladora production continues to rely
on labor-intensive operations, it will most likely compete with other
countries in the Caribbean Basin and Asia, although there is some
probability that the lower echelons of electronics production in the
United States will be affected too.
According to expert accounts, "the past decade has witnessed the
emergence of a handful of semi-industrial economies as international
suppliers of technology and technical services."35 Among these, Mexico has established solid roots in the international market through its
small-scale exports of certain technologically advanced products. The
electronics market is an area in which Mexico has begun to establish
a reputation as a player in the world market. Mexico's distinction as

35. LOcAL DEVELOPMENT AND EXPORTS OF TECHNOLOGY: THE COMPARATIVE ADVANTAGE OF ARGENTINA, BRAZIL, INDIA, THE REPUBUC OF KOREA, AND MExico (World Bank

Staff Working Papers, 1984).
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a small-scale technology exporting country is an integral part of the
country's process of economic development. In an increasingly competitive internationalized marketplace, Mexico's ability to maintain its
emerging technology-oriented export market is a crucial factor that
will determine its pace of economic prosperity.
Electronics products are not a major portion of Mexico's exports.
Primary commodities like crude petroleum, automotive parts and
products, coffee, iron ore, textiles, and various foodstuffs and beverages represent a larger source of international competitiveness for
Mexico. Nonetheless, over the last twenty years, the Mexican government has attempted to buttress electronics production. At the same
time, the U.S. and Mexican electronics industries have become increasingly interrelated through trade and investment. Mexico was the
sixth largest trading partner of the U.S. for electronic goods in 1989;
conversely the U.S. was Mexico's largest trading partner. Trade in
electronics between the two countries totaled $8.1 billion in 1989,
with the U.S. posting a $1.3 billion deficit.'
From an industry dominated by domestic firms and concentrated
on the production of consumer electronics and components, Mexico's
electronics industry has since developed into one characterized by
foreign direct investment and diversification into many product areas
including telecommunications, computers, consumer electronics, and
electrical equipment. Electronics production now generates approximately 3% of Mexico's GDP. Factory shipments totaled $6.5 billion
in 1989, and employment surpassed 250,000 workers. Nevertheless,
limitations in technology, worker skill levels, and infrastructure will
continue to constrain the development of a more robust electronics
industry. In addition, the Mexican electronics industry is dwarfed by
that of the U.S. which had domestic shipments of over $190 billion
in 1989 and employed over two million workers.37 In other words,
while employment in U.S. electronics is eight times that in Mexico,
U.S. output is almost thirty times higher, signaling increased worker
productivity in the United States owed in part to more automation in
U.S. plants and to the types of products manufactured by U.S. workers.

36. PATRICIA WILSON, NAFTA AND THE ELEcTRoNIcs INDUSTRY IN MEXIco (1992)
(Report prepared for the U.S. Office of Technological Assessment under contract 113-7200).
See Akihiro Koido, Between Two Forces of Restructuring: U.S.-Japan Competition and the
Transformation of Mexico's Maquiladora Industry (unpublished Ph.D. dissertation, The Johns
Hopkins University).
37. WILSON, supra note 36.
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Because the Mexican government has long considered electronics
a key industry, it has instituted policies to attract foreign investment
in local manufacturing. Some of those policies reflect the aspirations
of import substitution industrialization and attempt to replace imports
with locally manufactured goods. Other policies, best exemplified by
the maquiladoraprogram, seek to encourage investment in export-oriented industries.
The Mexican electronics market is a very new phenomenon
although manufacturers in that type of production have existed in
Mexico for several decades. It is only recently that policies have been
developed to encourage autochthonous technologies and the formation
of a local production base. "Electronics components have been manufactured in Mexico since the 1960s, but it was only during the 1970s
that substantial consumer electronics production was undertaken."38
This surge in production was possible only because of the support of
foreign investment and technology. Foreign and technical support
filtered through the affiliates of transnational corporations with associated interests in Mexico. That country was an ideal market for foreign-based multi-national corporations given large wage differentials
and the low cost of materials and production.
Under protectionist trade policies, domestic production of consumer electronics flourished through an infusion of foreign technology
and capital. Local manufacturers supported a large domestic supplier
base that produced 75% to 90% of the components used in Mexican
televisions during the mid-1980s. However, inefficiencies in the supplier base constrained the growth of domestic production. With the
removal of import barriers in 1987, foreign competition flooded the
market. By 1988, only 36% of the forty-three plants that had manufactured consumer electronics in 1981 were still operating, and employment had fallen by a factor of three to 2,340 employees. Total
domestic manufacture of consumer electronics was expected to reach
half of its 1986 level in 1991 (Table 31).
We can anticipate that, without a competitive supplier base,
growth of an indigenous consumer electronics industry in Mexico will
be slow at best. In fact, continued trade liberalization would more
likely expose Mexican industry to increased competition from the
United States. A reduction in tariffs under the North American Free
Trade Agreement would tend to further increase U.S. exports to Mex-

38. UNITED NATIONS, TRANSNATIONAL CORPORATIONS AND THE TRANSFER OF NEW AND
EMERGING TECHNOLOGIES To DEVELOPING COuNTRiES, 59 (1991).
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ico. However, the Mexican market for consumer electronics is considerably smaller than the U.S. market (almost $18 billion in 1991),
and few additional jobs are likely to be created in the U.S. as a result
of trade liberalization.
While consumer electronics remain an undeveloped sector in
Mexico, import substitution policies were more effective in attracting
investment to the Mexican computer industry. Mexico maintained
trade barriers on the import of computer equipment, and encouraged
foreign direct investment by restricting access to the Mexican computer market to those corporations with a local manufacturing presence.
Foreign manufacturers of microcomputer and peripheral devices were
further restricted to minority holdings in joint ventures with Mexican
interests in order to facilitate technological transfer and encourage
local participation by Mexican companies. In the last decade and a
half the Mexican government has attempted to take full advantage of
its appeal as a peripheral production center for transnational corporations. "The growing demand for computers, which rose to $450 million by 1984, resulted in local production being initiated and several
joint ventures with transnational corporations were licensed to manufacture minicomputers and microcomputers, in addition to wholly foreign-owned subsidiaries of IBM and Hewlett-Packard."39 By sharing
technology and engaging in joint ventures, Mexico was able to establish its own local market relatively quickly. The arrangement resulted
in a symbiotic relationship between the Mexican government and the
many transnational corporations that operate in the country.
With the infusion of foreign capital and technology, domestic
production of computers and peripherals expanded by a factor of four
to over $680 million between 1985 and 1989, and exports expanded
by a factor of six (Table 32). Of the 110,000 personal computers
produced in Mexico in 1987, 90,000 were produced by U.S. companies; the rest were produced by Mexican manufacturers using foreign
technology. Few Mexican-owned firms have established themselves in
the computer industry, but companies producing keyboards, power
supplies, and terminals have been somewhat successful. Mexico's
primary imports to the U.S. consist of keyboards and power supplies
(Table 33). In 1991 these two items comprised 95% of Mexico's total
exports of peripherals to the United States.
Owed in part to the government's import substitution industrialization policies, electronics production expanded from less than 3% of

39.
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Mexico's total manufacturing output to about 6% between 1970 and
the late 1980s. Growth concentrated in computer equipment and telecommunications hardware and was fueled by foreign investment. In
1980, foreign-owned firms-mostly U.S. and European-accounted for
about 70% of Mexico's total electronics output. Foreign domination
increased throughout the 1980s as companies that had been supplying
electronics products from outside Mexico built plants inside the country.
Production in the domestic industry is centered upon finished
goods for the telecommunications and computer industries. Like
maquiladoras these plants import most of the components needed for
the assembly of computers and other end-products. But unlike
maquiladoras, production in Mexico is not a means of reducing costs
but a way to participate in the domestic market. Partly for this reason, it is unlikely that the North America Free Trade Agreement
would bring about U.S. investment in Mexico resembling the one already in place in Mexico's domestic industry. Non-maquiladora manufacturers in Mexico pose little threat to employment in the U.S.
electronics industry either because they are inefficient, as in the consumer electronics sector described above, or because they are limited
in capacity and focused on domestic sales.
As a result of rapid development in electronics, an extensive
training program for skilled workers is being sponsored by several
Mexican institutions. Policy frameworks and guidelines on informatics
were implemented in 1983. Although those policies relied largely on
foreign capital and technology, they combined incentives and restrictions on imports, with requirements of local integration, technology
transfer, local research and the development of export capabilities.
The analysis of market capabilities as well as the development and
legislation of market development and production parameters has been
a significant factor behind the emerging electronics industry in Mexico. Despite the country's long-standing economic problems, the electronics industry continues to grow in a period of overall stagnation.
Mexico's investment in the establishment of a local electronics
industry will probably pay off as the international market for electronic products experiences steady growth. In the U.S. alone, imports
of electronic parts increased by 3.1% in 1990 to reach $8.6 billion.
Mexico provided 25% of electronic parts imports, or $2.1 billion.'

40. ELECTRONIC INDUSTRIES ASSOCIATION, 1991 EDITION: ELEcTRONIc MARKET DATA
BOOK 112 (1991).
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Thus, it is becoming increasingly apparent that although Mexico is by
no means a threat to major industrialized export economies such as
the United States and Japan, it has nevertheless managed to establish
itself as a small force in the highly competitive world market.
In addition to the domestic electronics industry, Mexican
maquiladoras have to be considered in the assessment of potential
effects resulting from trade liberalization. Maquiladorashave played a
significant role in maintaining Mexico's economic stability. They
generate about one-half of Mexico's industrial output and employ
two-thirds of its work force, or roughly 200,000 workers. As of 1990,
one-quarter of all maquiladora plants operating in Mexico were producing electrical and electronics products. It is important to point out
that the success of the maquiladora sector is a result of interdependency with affiliated U.S. producers. Both the manufacture and marketing of maquiladora products are dependent upon the resources and
networks of U.S. affiliates.
Much of Mexico's industry is subject to strict statutes limiting
the degree of foreign involvement and investment. Nonetheless, because of its outstanding economic impact, the maquiladora operations
in electronics have been exempted from many of those restrictions.
Foreign investments from such areas as the United States, Western
Europe, and Japan have bolstered the production potential of electronically-oriented maquiladora operations. Producers in the maquiladora
sector are allowed to import inputs and production machinery duty
free and are exempted from limits on foreign ownership. Low labor
costs and close proximity to the United States, the world's largest
market for electronic products, make Mexico an attractive site for assembly operations. Moreover, Mexico's limits on foreign ownership
were removed on the production of most electronics products in early
1989 as a concession to the government's recent efforts at economic
liberalization. Industry exemptions for electronics firms, as well as
Mexico's very loose regulatory policies, make the country a very cost
efficient location for foreign interests. In this sense, the maquiladora
sector plays a key part in the successful development of a niche in
the international market for Mexican electronics.
Growth of the Mexican electronics industry in the 1980s was the
combined effect of several forces. Market guidelines played a large
part in formalizing local market structure, and providing the industry
with a measure of security in hard economic times. The recent growth
of the electronics industry was also the result of the buildup of
maquiladora operations mostly along the U.S.-Mexico border. "The
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overall industry that now generates about 3% of Mexico's Gross
Domestic Product recorded total shipments of about $6.5 billion and
employed an estimated 250,000 workers in 1989. "41 Electronics is the
largest sector of the maquiladora industry. Electronic and electrical
products account for nearly 45% of the output and 37% of the total
employment in Mexico's maquiladora industry; in 1990 over 500
maquiladora electronics plants produced goods valued at $6.1 billion
(Table 34). Electronics production in the maquiladoraindustry tripled
during the 1980s thanks to continued foreign investment, but as "a
percentage of total maquiladora production, output declined due to
even more rapid growth in the auto transport equipment sector.
Production in electronics maquiladoras is less labor intensive
than in other sectors, including autos. Nevertheless, direct production
labor accounts for nearly 80% of employment, a figure that has declined only slightly in recent years.4 Wages and benefits in electronics maquiladoras averaged just $1.60 an hour in 1990 for direct laborers, about half the level in the Asian NICs, and one-tenth to oneseventh the level in the United States. Reliance on low-skill workers
has limited maquiladora production to two types of electronics products: finished goods with high labor content and low profit margins,
and labor intensive components or subassemblies to be shipped to the
United States for incorporation into final products.
Unlike investments in Mexico's domestic industry that were
dictated by the desire for market access, investments in the
maquiladora industry have been dominated by cost considerations.
With wages seven times lower than those for comparable jobs in the
U.S., Mexican maquiladora labor has been used by many U.S. companies to reduce manufacturing costs and fend off competition from
overseas rivals, particularly those in the Far East. However, Mexico
has the added advantage of being near the U.S. market. The proximity of Mexico reduces not only time to the U.S. market, but also such
logistics as coordinating design and production for U.S. firms operating overseas production sites. Time savings can result in cost savings.
Products that are shipped from Mexico can enter the U.S. market in
about one week compared to approximately eight weeks if shipped

41.

U.S.

INTL TRADE COMM'N, THE LIKELY IMPAcT ON

THE UNITED

STATES OF A

FREE TRADE AGREEMENT WITH MExco 4-26 (1991).

42. This is a much higher fraction than is typical in the United States, where production
workers account for only 38% of employment in computers and peripherals and 68% in
consumer electronics. U.S. DEPARTMENT OF COMMERCE, U.S. INDUSTRLAL OUTLOOK '92, at
27-1, 27-2, 37-14 (1992).
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from Asia. Thus, maquiladora electronics firms can be viewed as
competing directly with both U.S. and Asian jobs and can be considered more representative of the cost-driven investments likely to be
seen in Mexico in the wake of the North American Free Trade
Agreement than are the investments already in place in Mexico's
domestic industry.
By itself, the North American Free Trade Agreement is unlikely
to radically change the patterns of investment and industrial development in the Mexican electronics industry. For the most part, these
changes would have occurred in the absence of a North American
Free Trade Agreement and as a result of Mexico's unilateral attempts
at market liberalization and the attempts by U.S. and other manufacturers to improve their competitive standing by following the
maquiladora strategy. On the other hand, the North American Free
Trade Agreement may, in some cases, speed up the flow of investments to Mexico by reducing uncertainty about the future of
Mexico's development policy.
The next stage in Mexico's bid for a competitive edge in the
world electronics scene will be to broaden its range of export destinations, and to further loosen its own restrictive economic policies.
The liberal policies initiated by President Miguel de La Madrid provided a basis on which the Mexican economy has continued to open
itself to foreign influence. The Salinas the Gortari government has
pursued even more liberal policies as well as increased privatization
of the economy, a trend which has been enthusiastically received by
the U.S. government and many observers on both sides of the border.
Because of this liberalization of the Mexican economy, "U.S. trade in
electronic equipment with Mexico grew rapidly during the 1980s
although it was marked by a U.S. deficit of $1.3 billion on total trade
estimated at $8.1 billion in 1989."' This was the result of, among
other things, the discrepancy in tariff amounts between the United
States and Mexico. "The nominal U.S. tariff on Mexican electronic
products averages 5% ad valorem, although some duty rates are as
high as 15%. The effective trade-weighted duty averages only 2%,
given the large portion of the trade that enters at reduced duties under either the maquiladora or General System of Preference programs.
By contrast, Mexico's imports of electronic products from the United
States are subject to average tariffs estimated at 16% ad valorem.""

43.

U.S. Int'l Trade Comm'n, supra, note 41, at 4-25.

44. Id at 2, 25-26.
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Largely a result of Mexico's Buy National campaign, these high import tariffs serve to protect local Mexican industries, but they can also
harm local production efforts by inhibiting the imports of many raw
materials and production equipment. This is but the most recent expression of Mexico's historical dilemma: how to develop internal
markets and production without implementing too many restrictive or
protectionist measures.
By eliminating the more stringent trade restrictions, Mexico
would have the opportunity to expand its local market for U.S. exports of modem technological equipment, the demand for which local
industry cannot meet. Mexico has a need for modem equipment,
particularly in the telecommunications sector. U.S. producers of telecommunications systems, office machines, and other advanced-technology equipment required to improve Mexico's infrastructure would
certainly benefit from more flexible trade restrictions. At the same
time, to support an expanding industrial economy, Mexico must maintain an adequate modem infrastructure, including power resources,
communications, and transportation.
The proposed North American Free Trade Agreement between
Mexico and the United States is likely to include provisions that
would ease trade restrictions in both directions between the United
States and Mexico." As the United States is already one of Mexico's
largest export markets for electronics products, the agreement would
enhance the already existing relationship and provide a cost effective
way by which Mexico could expand its present market. The North
American Free Trade Agreement is also likely to stimulate growth in
the Mexican electronics industry by encouraging increasing amounts
of direct foreign investment."
According to some assessments, increased foreign trade could
also lead to technological development. For example, the World Bank
has designated certain factors as being crucial to maximize the domestic benefits of foreign trade: "The importance of appropriately
combining foreign technological elements with local technological

45. U.S. INT'L TRADE COMM'N, supra, note 4.
46. There are already visible changes. As a result of the economic liberalization effort
spearheaded by Miguel de La Madrid, "Mexico's economy grew by about 3.9% in 1990, up
from 2.9% in 1989 and 1.4% in 1988. Inflation was 30%, down from 160% in 1987. The
Mexican peso has been appreciating in real terms (after taking inflation into account), gaining
10% relative to the U.S. dollar in 1990."
Best Prospects for U.S. Exports to Mexico, Bus. AM., April 8, 1991, at 12. See LOCAL DEVELOPMENT AND EXPORTS OF TECHNOLOGY: THE COMPARATIVE ADVANTAGE OF ARGENTINA,
BRAZIL, INDIA, THE REPUBuC OF KOREA, AND MEXICO, supra note 34, 47-48.
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effort; the importance of conscious effort in assimilating, adapting,
and making effective use of foreign technological elements; the possibility that exports of elements of technology may themselves facilitate
greater technological development; and the finding that the trade
policy environment can affect the nature and direction of local technological effort, if not its extent." The North American Free Trade
Agreement could lead to an expanded electronics export market. Improvements of local technology and industry could follow, making
electronics production a fulcrum for future technological development
in Mexico.
X. IMPLICATIONS FOR THE PROPOSED NORTH AMERICAN FREE
TRADE AGREEMENT BEWTWEEN MEXICO AND THE UNITED STATES

The proposal for a North American Free Trade Agreement between Mexico and the United States has been favorably greeted in
some circles and received with alarm in others. For its supporters, the
initiative represents a path for the elimination of all possible barriers
to investment which in turn will lead to economic vitality and the
consolidation of a vibrant consumer market on both sides of the U.S.Mexico border. To critics, principally represented by unions in the
United States, the North American Free Trade Agreement will accentuate deindustrialization and bring about the loss of thousands of jobs
in the United States as well as further debasement of wages and
environmental pollution in Mexico. Which one of these two perspectives is likely to become reality after the approval of the North American Free Trade Agreement?
Our research on the electronics industry suggests that neither
unqualified optimism nor apocalyptic forecasts are warranted. The
North American Free Trade Agreement is less about commerce than
about investment. Its main effect will be, not just to bolster trade, but
to further improve the conditions under which international capital is
deployed. To the extent that the North American Free Trade Agreement advances economic internationalization it will continue to represent a massive re-disciplining of labor that includes the weakening of
unions in the name of flexibility in production. It is naive to believe
that the same initiative will not entail significant dangers of environmental debasement as well. The recent experience of the electronics
industry suggests that these are all likely possibilities.
On the other hand, our study of industrial restructuring among
electronics firms in New York and Southern California indicates that
the outcome of a North American Free Trade Agreement might be
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more complex and nuanced than either of the two scenarios sketched
above indicate. There will be economic losers as well as winners. The
movement of operations across international borders has been a widespread trend for three decades. The implementation of the new North
American Free Trade Agreement is not likely to have a major impact
upon that trend. Moreover, our research also suggests that capital
migration and the establishment of overseas operations does not have
to lead inevitably to the disappearance of productive activities in this
country. The process of internationalization likely to consolidate
through the implementation of the U.S.-Mexico Free Trade Agreement
has encompassed domestic re-arrangements of production that include
a broad range of adjustments linking specialization, just-in-time production, the streamlining of operations, subcontracting, and the targeting of new pools of labor. As a result it is improbable that the implementation of the North American Free Trade Agreement will have
a major impact upon large electronics manufacturers. On the other
hand, the liberalization of the economy entailing the eradication of
barriers to investment might have a positive effect upon small companies in the United States. Small, highly specialized firms like the ones
found through our research in Southern California and New York,
have been shaped by a highly competitive environment and will benefit from the opening of new markets.47
In the near term U.S. computer manufacturers will be unlikely to
establish production capacity in Mexico, even with a North American
Free Trade Agreement. Potential cost savings do not appear adequate
to justify greater separation of business units. Leaders in the computer
industry such as IBM, Apple, and Compaq have continued to differentiate their products through technology leadership rather than cost
leadership. The Mexican market for computers, while growing, is
small compared to the U.S. market. By 1992, Mexico's market was
expected to surpass $1 billion; the U.S. market is projected to reach

47.

According to a recent article,
Clever design and management is helping some small American companies make
up for lack of size. LSI Logic in Milpitas, Calif., a maker of customized chips,
said that it could now produce chips smaller than those produced by the Japanese . ...
Cypress Semiconductor, which competes in high-speed memory chips,
gives factory managers an ownership stake in the factory ....
Micron Technology of Boise, Idaho, is managing to remain profitable in the D-RAM business,
the Japanese bastion. The secret is that Micron designs its chips to be smaller
and to require fewer manufacturing steps than those of its competitors.

Andrew Pollack, U.S. Chip Makers Stein the Tide In Trade Battles With Japanese, N.Y.
TIMS, April 9, 1992 at Al, D6.
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$62 billion.
In a similar vein, Mexico does not provide an optimal environment for large scale production in advanced semiconductors. Mexico
has more to offer foreign investors as a location for making peripherals than for either chips or computers themselves. Direct labor represents a large portion of manufacturing costs for peripherals. But here
Mexico must compete with the far East; in fact, Mexico finds itself
competing more with the Far East for jobs than with the United
States.
The effects of increased economic integration between the United
States and Mexico will not be uniform across the electronics industry;
they will vary across segments along with the capabilities of Mexican
and U.S. manufacturers and the nature of competition in each segment of the industry. This suggests that to understand the potential
effects of the NAFTA, and to fashion appropriate policy responses
when the treaty goes into effect, it will be necessary to focus research
and policy design at the sub-national, regional and metropolitan levels.
Our research in Southern California and New York strongly
indicates that women and immigrants are playing a decisive role in
industrial restructuring and are part of a broader strategy by which
employers improve their competitiveness. The passage of the new
North American Free Trade Agreement cannot be seen in isolation of
that fact. At the same time that economic activity is being liberalized,
a new Immigration Law issued at the end of 1990 is creating new
avenues for the entrance into the United States of professional, technical and skilled workers. The convergence of new pools formed by
immigrant workers and industrial reorganization may well lead to the
kind of economic vitality anticipated by the proponents of the Free
Trade Agreement. Nevertheless, that path is fraught with dangers from
the perspective of native-born workers, especially African-Americans.
In association with the weakening of labor unions, the stagnation
of wages, and the polarization of income levels in the United States,
the proposed North American Free Trade Agreement may accentuate
the redundancy of native-born American workers. At the same time,
minority and immigrant workers will face special challenges in the
new economy. This calls for an active role of government in the
design of policies aimed at addressing the needs of very different
populations. For example, native-born Americans of both sexes, as
well as the foreign-born, should benefit from aggressive investments
in basic education aimed at reconciling skills with the demands of a
new information-based economy.
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But there are other less evident issues that require attention. The
emergence of a new industrial layer formed by ethnic entrepreneurs
and home workers in electronics presents an opportunity to consider
incentives that might benefit small businesses. Historically, small
businesses in the United States have been contemplated with a mixture of admiration and irritation. To many they represent the epitome
of competitive capitalism. To others they illustrate exploitation at its
worst. Our research suggests that both extremes coexist within the
electronics industry. But many of the problems arising from smallness
in business stem from structural binds confronted by entrepreneurs
trying to remain competitive but hampered by government regulations.
Many of those regulations are redundant and antiquated. They correspond to stages of capitalist development that have been amply superseded in the age of computer technology.
Women, as well as the foreign-born, are among the fastest growing groups in the new entrepreneurial class. Business formation has
been identified as a healthy path towards self-reliance in the new
economic climate. For many women, entrepreneurship represents one
of the few satisfactory mechanisms to reconcile the contradictions of
domestic work and wage-earning activities. It follows from these two
observations that policies are needed to foster and sustain entrepreneurship among the two groups.
Finally, the new economy, with its emphasis on self-reliance,
versatility, and rugged individual competition in the commodity and
labor markets, will require a new approach towards the extension of
benefits to wage and salaried populations. A major problem in the
future may be the disjuncture between private institutions and government agencies whose policies and outlooks correspond to an earlier
period of development. With the reduction in the importance of unions and less employment security, we will confront new choices. The
extension of economic and social rights such as social security, employment insurance, unemployment compensation, and health care will
have to depend on new outlooks emphasizing citizenship rather than
employment in the private sector.
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APPENDix

TABLE 1

Concentration of Electronics Industries by SIC Code
New York

Percentage of Firms

3573
3575
3662
3672
3674
3675
3679
3825
3829

14.9
1.0
29.7
1.0
10.9
1.0
29.7
5.9
5.9

Cases: 101
Missing Cases: 1
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TABLE 2
Concentration of Firms by County:
Electronics

County
Bergen
Essex
Middlesex
Nassau
New York City
Passaic
Queens
Suffolk

Percentage of Firms
17.8
15.8
6.9
1.0
8.9
10.9
6.9
30.7

Cases: 101
Missing: 1

TABLE 3
Percentage of Firms that had been Located Elswhere:
Electronics

Yes

No

72.3%

26.7%

Cases: 101
Missing: 1
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TABLE 4
Size of Electronics Firms and Percentage

Size
(Square feet)

Percentage

0-203
20-40
40-400
400-2,000
2,000-4,000
4,000-6,000
6,000-10,000
10,000-20,000
20,000-40,000
40,000-80,000
80,000 +

3.7
8.9
6.9
5.0
5.9
5.9
2.0
10.9
8.9
8.9
4.0

Cases: 101
Missing: 1
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TABLE 5
Number of Employees in Electronics Industry

Number

Percentage

0-100
100-200
200-300
300-400
400-1,500
1,500-2,350

76.0
16.0
5.0
1.0
3.0
1.0

TABLE 6

Percentage of Finns that Customize Products

Number of Finns

0-10
10-50
50-80
80-95
95-100

Percentage

56.0
4.0
9.0
4.0
17.0
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TABLE 7

Percentage of Firms that Design Products
Electronics

Design

Do Not Design

88.1 %

11.9 %

Cases: 101
Missing: 6

TABLE 8

Percentage of Firms that Contract From Other Companies
Electronics

Contract

Do Not Contract

65 %

32 %

Cases: 101
Missing: 4
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TABLE 9
Percentage of Firms that Contract Out to Other Companies
Electronics

Contract Out

Do Not Contract Out

42.6 %

22.8 %

TABLE 10

Subcontractors that Do Homework

Homework

25.7 %

No Homework

52.5 %

Cases: 101
Missing: 22
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TABLE 11
Percentage of Automation in Electronics Industry

Number of Firms

Percentage

46.5
8.9
27.6
11.2

0
0-10
10-50
50-100
Cases: 101
Missing: 0

TABLE 12
Percentage of Electronics Firms Unionized

Unionized

17.3 %

Non-unionized

82.7 %

Cases: 101
Missing: 3
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TABLE 13
Percentage of Female Employees in Electronics Firms
Frequency

% Women

0
0-50
50-75
75-100

17.0
56.5
10.1
11.1

Cases: 101
Missing: 7

TABLE 14

Percentage of Female Employees by SIC
Electronics

SIC

Percentage of Female

3573
3662
3674
3679
3825
3829

15.0
23.8
14.7
38.9
4.6
3.6

Cases: 101
Missing: 0
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TABLE 15
Percentage of Female Workers by Location (County)--Electronics

County

Percentage women

Bergen
Essex
New York City
Middlesex
Passaic
Queens
Suffolk

5.4
30.5
13.0
10.2
8.2
2.7
29.7

Cases: 101
Missing: 0

TABLE 16
Characteristics of Direct Production Workers
Electronics Industry

Characteristic

Percentage

Average Number of
Direct Production Workers
Percentage Female
Percentage Hispanic
Percentage Hispanic Female
Percentage Black
Percentage Asian

74.8
34.0
16.0
11.3
7.0
0.5

(n=87)
(n=98)
(n=47)
(n=58)
(n-47)
(n=47)

Cases: 101
(n) represents the number of firms that answered our queries for the
particular question.
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TABLE 17

Total Persons and Spanish Origin Persons
by Type of Spanish Origin (1980)
Spanish Origin
Total
Persons

Total

Mexican

Puerto
Rican

Cuban

Other

CALIFORNIA

23,667,902
Percentage

3,637,466
19.2

3,637,466
15.4

93,038
0.4

61,004
0.3

752,823
3.2

228,665
11.3

5,903
0.3

5,166
0.3

45,988
2.4

1,643,150
22.0

36,928
0.5

46,363
0.6

339,062
4.5

227,195
12.2

5,484
0.3

1,531
0.1

40,320
2.2

48,315
0.4

53,060
0.4

425,370
3.8

ORANGE COUNTY

1,932,702
Percentage

285,722
14.8

Los ANGELES COUNTY
7,477,503
Percentage

2,065,503
27.6

SAN DIEGO COUNTY
1,861,846
Percentage

274,530
14.7

SOUTHERN CA -THREE COUNTES

11,272,051
Percentage

2,625,755
23.3

2,099,010
18.6

Source: Census of Population 1980, U.S. Department of Commerce.
Supplementary Report: Persons of Spanish Origin by State
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TABLE 18A
Labor Force by Sex and Race
1980

ORANGE COUNTY
Total Labor Force
1,028,597
Labor Force
Participation Rate
70.0

Native American
Not Hisp.

White
Not Hisp.

Black
Not Hisp.

827,057

13,130

7,029

69.6

79.0

72.3

5,244

3,070

Total Female Labor Force
350,488
430,966
Labor Force
Participation Rate
57.1
57.4

LOS ANGELES COUNTY
Total Labor Force
2,136,488
3,705,516
Labor Force
Participation Rate
65.5
65.8
Total Female Labor Force
914,826
1,585,798
Labor Force
Participation Rate
53.9
54.2

69.6

403,416

61.2

21,000

62.0

65.9

197,103

9,543

55.7

55.5
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SAN DIEGO COUNTY
Total Labor Force
712,722
931,995
Labor Force
Participation Rate
64.3
65.0
Female Labor Force
360,065
Labor Force
Participation Rate
51.1

Total Labor Force
Three Counties
5,66,108

51,847

6,676

71.4

66.3

275,786

18,786

2,365

50.6

58.4

50.4

3,676,267

468,393

34,713

Source: Summary tape file No. 4 from the 1980 Census, U.S. Department of Labor and State of California Employment Development
Department.
TABLE 18B
Labor Force by Sex and Race
(Continued)

Asian
Not Hisp.
ORANGE COUNTY
Total Labor Force
Labor Force
Participation Rate

Female Labor Force
Labor Force
Participation Rate

Remaining Races
Not Hisp.

Hispanics
Hispanics
All Races

42,698

1,582

137,101

67.4

67.1

73.0

18,640

565

52,953

57.1

51.5

58.5
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LOS ANGELES COUNTY
226,755
Total Labor Force
Labor Force
68.0
Participation Rate

Female Labor Force
Labor Force
Participation Rate

SAN DIEGO COUNTY
Total Labor Force
Labor Force
Participation Rate

Female Labor Force
Labor Force
Participation Rate

Total Labor Force
Three Counties

102,649

9,644
64.0

3,893

67.6

357,784
52.7

59.9

39,893

1,590

65.8

62.2

119,267
66.3

616

43,694

50.3

49.2

12,816

1,164,553

18,818
57.0

309,346

908,185

Source: Summary tape file No. 4 from the 1980 Census, U.S. Department of Labor and State of California Employment Development
Department.
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TABLE 19
Female Workers 16 Years or Over in Selected Occupations
by Race/Ethnicity in Southern California

Occupation

Operators,
fabricators and
laborers

Total
White
Black
Hispanic
Number Not Hisp. Not Hisp. All Races

25,679

83,765

Machine operators,
assemblers and
inspectors
190,2 14

56,369

19,149

126,558

% of total:

% of total:

Metal working
and plastic
working machine
rators
5,878

.30

2,511

13,166
.07

402

101,870
.54

2,687

% of total:

Metal and plastic
machine operators
8,654
% of total:

2,535
.29

4,922
.10
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Machine
operators, assort
45,536
ed materials
% of total:

14,662

2,8 67

.32

Fabricators,
assemblers and
hand-working
occupations
106,132
% of total:

)6

25,443
.56

39.090

8,699

49,881

.37

.08

.47

Source: 1980 Census Data.

TABLE 20
Female Workers 16 Yearsor Over in Selected Occupations
by Race/Ethnicity in Southern California
(Continuation of Table 19)

Occupation

Asian
Native Amer. Other
Races
Not Hisp. Not Hisp.

Total
Minorities

Operators,
fabricators and
laborers

19,675

% of total:

.08

Machine operators,
assemblers and
17,135
inspectors
% of total:

.09

1,536

729

167,737

.01

.00

.67

1,044

568

.01

.00
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Metal working
and plastic
working machine
operators

230

% of total:

.04

[Vol. 10:2

0

3,367

.01

Metal and plastic
machine operators

% of total:

.04

0.0

Machine
operators, assorted materials

2,151

257

21

6,119

143

30,860

251

67,031

% of total:

Fabricators,
assemblers and
hand-working
occupation

7,50

% of total:

.07

Source: 1980 Census Data.
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TABLE 21
Civilian Labor Force 16 Years and Over by Race/Ethnicity
in Selected Occupations - Southern California
TOTAL
NUMBER
OCCUPATION

% WHITE % BLACK
NOT HISP. NOT HISP.

% I-HSP
ALL RACES

Operators, Fabricators, and Laborers:

Total:

185,627
40,223
25,679

26.22
53.03
53.60

9.11
1.51
6.35

251,529

48,671
21,330
13,763

16,911

56.90
36.19
24.84
105,622 (1)
14,557 (2)
6,379 (3)

83,764
126,558
Total:
1) HIsPANIc FEMALES (ALL RACES) - 75.4 % OF TOTAL MINORITY
FEMALES

Machine Operators, Assemblers and Inspectors
141,810
23.36
8.13
48.41
1.69
30,329
47.36
6.22
18,075
Total:

85,029 (1)
11,944 (2)
4,897 (3)

190,214

Total:
1) HISPANIC FEMALES (ALL RACES)

59.96 (1)
39.38 (2)
27.09 (3)

-

.54
76.37 % OF TOTAL MINORITY

FEMALES
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TABLE 21
(Continuation)

Machine Operators, Assorted Materials

Total:

33,810
7,855
3,871

25.97
47.89
54.76

45,536

8,780

7.38
1.28
7.00

62.23 4
44.591
23.27 I
21,039
3,503
901

Total:

25,443
.56

1) HISPANIC FEMALES (ALL RACES) FEMALES.

82.4 % OF TOTAL MINORITY

Metalworking and Plastic Working Machine Operators
4,403
38.22
7.63
49.94 (1)
912
53.39
.54
37.93 (2)
563
60.59
10.83
25.39 (3)
Total:

5,878

1,683

Total:

2511

2,687

2,119
346
142

1) Hispanic females (all races) - 79.8 % of total minority females.
(1) Los Angeles County (2) Orange County (3) San Diego County
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TABLE 21
Civilian Labor Force 16 years and Over by Race/Ethnicity
in Selected Occupations - Southern California
(Continuation)

% Asian
Not Hisp.
Occupation

% Native Amer.
Not Hisp.

% Other
% Total
Not Hisp.
Minority

Operators, Fabricators, and Laborers:
6.86
8.20
14.19

73.77 (1)
46.96 (2)
46.39 (3)

Total:

136,937 (1)
18,888 (2)
11,912 (3)

Total:

167,737
.66

1) HISPANIC FEMALES (ALL RACES) - 75.4 % OF TOTAL MINORITY
FEMALES.

Machine Operators, Assemblers and Inspectors
7.69
9.57
18.41
Total:

Total:

76.63 (1)
51.58 (2)
52.63 (3)
108,669 (1)
15,694 (2)
9,513 (3)
.70

1) HISPANIC FEMALES (ALL RACES) - 76.37 % OF TOTAL MINORITY
FEMALES
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TABLE 21
(Continuation)

Machine Operators, Assorted Materials
74.02
52.10
45.23

3.49
5.49
13.94
Total:

25,026 (1)
4,092 (2)
1,751 (3)

Total:

30,869
.68

1) HISPANIC FEMALES (ALL RACES) -82.4 % OF TOTAL MINORITY
FEMALES.

Metal Working and Plastic Working Machine Operators
61.77 (1)
46.60 (2)
.00 (3)

3.27
7.45
3.19

Total:

2,720 (1)
425 (2)
222 (3)

Total:

3,367
.57

1) HISPANIC FEMALES (ALL RACES) - 79.8 % OF TOTAL MINORITY
FEMALES.22

(1) Los Angeles County

(2) Orange County (3) San Diego County
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TABLE 22
Summary: Civilian Labor Force 16 Years and Over
In Selected Occupations by Race/Ethnicity
Southern California

White
Hisp.
Total No.

Black
Not Hisp.

Operators, Fabricators, Laborers:
256,790
83,756
19,149
.33
.08

Hispanic
All

126,558
.51

Machine Operators, Assemblers and Inspectors:
190,214
56,369
13,166
101,870
%
.30
.07
.54
Metal Working and Plastic Working Machine Operators:
5,878
2,511
402
2,687
%
.30
.07
.54
Metal and Plastic Machine Operators
8,654
2,535
901
.29
.10
Machine C)perators, Assorted Materia Is:
45,536
2,867
14,662
.32
.06

4,922
.57

25,443
.56

Fabricators, Assemblers and Hand Working Occupations:
106,132
39,090
8,699
49,881
.37
.08
.47
Source: 1980 Census Data
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TABLE 22
Summary: Civilian Labor Force 16 Years and Over
In Selected Occupations by Race/Ethnicity
Southern California
(Continuation)
Asian
Not Hispanic

Native American
Not Hispanic

Operators, Fabricators, Laborers:
19,675
1,536
.08
.01

Other
Minorities

729
.00

Machine Operators, Assemblers and Inspectors:
17,135
1.044
568
.09
.01
.00

Total

167,737
.67

13,826
.70

Metal Working and Plastic Working Machine Operators:
230
47
0
3,367
.09
8.01
.00
.57
Metal and Plastic Machine Operators:
317
24
.04
.00

21
.00

6,118
.71

Machine Operators, Assorted Materials:
2,151
257
.05
.01

143
.00

30,869
.68

Fabricators, Assemblers and Hand Working Occupations:
7,507
608
251
67,031
.07
.01
.00
.63
Source: 1980 Census Data
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TABLE 23
Top High-Tech Plant Locations
1972-1977

Rank

1
2
3
4
5
6
7
8
9
10
11
12

Area

New Plants

Anaheim, California
Los Angeles, California
San Jose, California
Dallas, Texas
Chicago, Illinois
Houston, Texas
Boston, Massachusetts
Minneapolis, Minnesota
San Francisco, CA.
Detroit, Michigan
Denver, Colorado
San Diego, California

464
367
339
276
224
204
191
158
151
145
139
123

Source: Institute of Urban and Regional Development, University of
California, Berkeley.
Note: The differences between rankings of total employment and
number of new high-tech plants partly result from the size of new
facilities. San Diego had larger plants than other areas which, often,
had smaller spin-off plants.
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TABLE 24
Characteristics of Three Samples of Electronics
Firms in Southern California

Random
Sample
(N-100)

Purposive
Sample A*
(N-13)

Purposive
Sample B+
(N-11)

24,230

165,404

446

540

1,037

Mean Sales Last Year (in millions of U.S.
dollars)
66

34

137

Mean % of Costs due
to Labor
41.5

48.2

36.5

Mean % of Employees
in R&D
12.6

10.5

24.3

Mean % of Employees
in Direct Production
36.7

49.6

32.3

Characteristics

Mean Size (sq.ft.) 76,834
Mean No.
Employees

* Sample formed by firms cited for violations by the Wage an Hour
Division.
+ Sample includes exceptionally large, mostly defense-related, companies.
- Firms were interviewed between 1985 and 1986.
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TABLE 25
Characteristics of Direct Production Workers in
Electronics Finns in Southern California

Random
Sample
(N-98)

Purposive
Sample A*
(N-13)

Purposive
Sample B+
(N-10)

268

335

Characteristics

Average No. Production
Workers
164
Average Pay
(hourly)

$6.69

$7.93

$7.10

% Female

58.7

63.5

68.9

% Hispanic

45.0

57.4

32.2

% Foreign-born
Hispanic

32.2

43.8

13.9

% Female
Hispanic

37.4

48.6

30.6

% Foreign-born
Asian

18.3

10.0

18.2

% Black

3.0

1.8

3.0

-

* Sample formed by firms cited for violations by the Wage and Hour
Division.
+ Sample includes very large, mostly defense-related, companies.
- N - 79
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TABLE 26

Reasons for Choice of Location by Electronics
Firms in Southern California

REASON

Random
Sample
(N=75)
%

Proximity to research and
technology
5.3

Purposive Purposive
Sample* Sample**
(N=13)
(N=11)

7.7

0.0

15.4

9.1

Overall labor pool
37.3

30.8

45.5

Availability of unskilled
labor
9.3

38.5

18.2

Aesthetics or lifestyle
9.3

15.4

18.2

Proximity to other related
companies
46.7

30.8

36.4

61.5

27.3

Technical talent pool
9.3

Infrastructure
61.3

Sample formed by firms traced from files of the Wage and Hour
Division.
*

** Sample includes exceptionally large and defense-related companies.
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TABLE 27

Amount of Customization in Southern
California Electronics Firms

Random
Sample
(N-100)

Percent of Product
Customized
58.5

Purposive Purposive
Sample A*Sample B+
(N-13)
(N-11)

31.2

70.0

* Sample formed by firms cited for violations by the Wage and Hour
Division.
+ Sample includes very large, mostly defense-related, companies.
22
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TABLE 28
Type of Firms Subcontracted by Electronics
Firms in Southern California

Random
Sample
(N-98)

Purposive
Sample A*
(N-13)

Purposive
Sample B+
(N-10)

45.1

46.2

50.0

5.6

0.0

10.0

20.1

0.0

20.0

Specialty
Houses

9.0

23.1

20.0

Individuals,
Homeworkers

13.2

30.8

0.0

Offshore Plants

7.3

0.0

0.0

Do not
Subcontract
All Sizes
Small
Independent

* Sample formed by firms cited for violations by the Wage and Hour
Division.
+ Sample includes very large, mostly defense-related, companies.
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TABLE 29

Types of Subcontracting by Southern
California Electronics Firms
Random
Sample
(N=72)

Purposive
Sample A*
(N=13)

Purposive
Sample B**
(N=11)

Design

6.9

15.4

0.0

Machining

12.5

7.7

27.3

Assembly

36.1

46.2

36.4

Finishing

16.7

7.7

27.3

* Sample formed by firms traced from files of the Wage and Hour
Division.
** Sample includes exceptionally large and defense-related companies.
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TABLE 30
Type of Homework Subcontracted by Electronics
Firms in Southern California

Random
Sample
(N=66)

Purposive
Sample A*
(N=13)

Purposive
Sample B**
(N=9)

65.2

53.9

77.8

Programming

1.5

0.0

11.1

Machining

3.0

0.0

0.0

Assembly

21.2

38.5

11.1

Sub-assembly 7.6

7.7

0.0

Design

0.0

0.0

None

1.5

* Sample formed by firms traced from files of the Wage and Hour
Division.
** Sample includes exceptionally large and defense-related companies.
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TABLE 31
Reason for Subcontracting by Electronics Firms
in Southern California

Random
Sample
(N=65)

Purposive
Sample A*
(N=12)

Purposive
Sample B**
(N=11)

Do not
subcontract

60.0

50.0

63.6

Process too
complex

6.2

8.3

9.1

Flexibility in
production

26.2

16.7

27.3

Reduce costs

4.6

16.7

0.0

Other

3.1

8.3

0.0

* Sample formed by firms traced from files of the Wage and Hour
Division.
** Sample includes exceptionally large and defense-related companies.
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TABLE 32
Production and Trade in Mexico's Consumer Electronics Sector
(Excluding Maquiladoras)

Value (Millions of U.S. Dollars)
1986

1987

1988

1991

Domestic Production

195

199

135

110

Imports

78

70

178

300

Exports

9

3

6

7

Total Mexican Market 264

267

134

218

SoURCE: Edith Houston, "Mexico: Electronic Consumer Goods Market
Assessment," U.S. Department of Commerce, International Trade
Administration, 1988.
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TABLE 33
Production and Trade in Mexico's Computer Sector
(Includes Computers and Peripherals)

Value (Millions of U.S. Dollars)
1985

1987

1989

1992

Domestic Production

171

392

688

1,050

Imports

157

144

362

630

Exports

79

187

470

670

Total Mexican Market 249

34

580

1,010

Source: "Trade Event Research: Mexico - Computers, Peripherals,
Software, and Services," U.S. Department of Commerce, International
Trade Administration, August 1990.
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TABLE 34
Exports of Peripherals to the U.S. by Country (1991)
(Thousands of Units)

Mexico

Hard Disks
Floppy Disk
Printers
Displays
Pwr. Supp.
Keyboards

TOTAL:

3.7
1.3
8.3
146.0
396.6
2,454.3

2,983.2

Taiwan

Singapore

92.4
408.1
11.4
4,549.5
1,870.7
3,631.9

7,459.2
205.6
290.7
296.7
669.8
507.6

4,081.0
12,956.9
6,137.2
2,999.8
449.8
1,280.7

10,564.0

9,429.6

27,905.4

Japan

Source: Official trade statistics from the U.S. Department of Commerce. International Trade Administration.
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TABLE 35
Maquiladora Electronics Production

Number of Plants
Employment *
Output +
Value Added +

1982

1984

1986

1988

1990

150
74
1.7
0.44

244
109
2.6
0.57

302
113
2.6
0.58

411
153
4.6
0.97

519
170
6.1
1.36

53 %

47 %

Share of electronics in
total maquiladora
62 %
production

45%

44 %

in thousands
+ in billions of U.S. dollars
Source: "Maquiladora Industry Analysis." CIEMEX-WEFA Mexican
Service Vol. 43 (September 1991): 68-73.
*
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